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OIL ENGINE SIGNALING PLANT ON UNITED STATES 
LIGHTSHIP NO. 42, 

The United States Lighthouse Board have just 
completed a signaling plant upon their lightship 
No. 42, which, when on her station, lies in Vineyard 
Sound, off Cape Cod. The installation is the second 
of the kind, and is in many respects novel, and an ad- 
vance upon any- 


The plant is a development of one already in suc- 
cessful use on another United States lightship. In 
the hull of the vessel are installed two 25 horse power 
Hornsby-Akroyd oil engines. These are expiosion 
compression engines whose most distinctive peculiarity 
is the method of igaition of the charge. Back of the 


cylinder is a vessel forming a sort of continuation of it 


and acting as a retort. 


thing hitherto ac- 


To start the engine, a 


complished in 


powerful oil burner is 


that line. The 


lighted beneath the re- 


duties of a light- 


tort. In ten or fifteen 


ship such as No. 
42 are twofold, as 
both visual and 
auditory signals 
are to be main 
tained. The first 
or visual signals 
are provided by 
gratings at her 
mastheads in the 
daytime, and at. 
night by fixed 
white lights, each 
consisting of a 
circle of lamps 
placed in a large 
reflecting lantern, 
which are hoisted 
up to the mast- 
heads every even- 
ing. The audible 
signals may take 
the form of a bell 
or of some type of 
steam or air whis- 
tle. On the ship 
we now speak of 
a powerful com- 
pressed air whis- 
tle is employed, 
and oil engines 
are provided to 
compress the air. 
Hitherto it has 
been the custom 
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minutes, for a 25 horse 
power engine, the ma- 
chine can be started. 
Oil is.-admitted to the 
now hot retort. It is 


to have the whis- 


tle on this light- 
ship blown by 
steam. This 
necessitated the 
use of coal, which 
involved much ex- 
pense and trouble. 
Often great delay 
would be experi- 
enced in the trans- 
fer of coal from 
the tender to the 
lightship. An effi- 
ciency exceeding 
four or five 
pounds of coal to 
the horse power 
hour could not 
well be looked for. 
If a fog was 
seen approaching 
or forming, the 
boilers would 
have to be fired in 


anticipation, and 


before they were 
well started the 
fog might cease. 
This and similar 
conditions of the service involved in the course of a 
year many hours of idle steaming and many tons 
waste of coal. 

The new plant with oil engines avoids to a great ex- 
tent these troubles. The consumrtion of oil per horse 
power hour is only one pound. To the great economy 
directly due to this fact is superadded the feature that 
no idle steaming is needed. The engine can be started 
in fifteen minutes, and the oil consumption ceases the 
instant the engine stops. A quantity of oil verv much 
less than the weight of coal requisite for corresponding 
service is required. 


The Lightship at Anchor. 


at once vaporized, mixes with the air, and, as the en- 
gine is started, explodes, giving an impulse to the 
piston. The regular cycle of the compression gas 
engine is followed. The retort keeps hot by the heat 
of the explosions, the lamps being only used to start 
the engine, and it may even rise to redness; its 
direct heat effects the ignition. There is no battery 
and spark coil and no troublesome ignition tube. 
It is calculated that 15 horse power can be developed 
for twelve cents an hour. This power is that ap- 
proved of by the engineers for lightship signaling. 

The cooling of the cylinder of the engine while run- 
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Cross Section Showing Distribution of Machinery. 


OIL ENGINE SIGNALING PLANT ON UNITED STATES LIGHTSHIP NO. 42. 


ning is effected in the usual way by water caused to 
circulate around it through passages in the metal. 
Fresh water is employed, as the danger of salt de- 
posits precludes the use of sea water. To avoid waste, 
the same water is used over and over again, being 
cooled by a surface condenser supplied with a con- 
stantly changing supply of sea water. 

To each engine is connected a single acting air com- 
pressor. The air can be used asfast as compressed to 
blow the whistle. To make provision for instant use 
of the whistle, as fora very sudden fog, two tanks of 
boiler iron, each one twenty feet long and three feet in 
diameter, are provided, which are charged with com- 
pressed air by the compressors. Ten cents’ worth of 
oil ‘will charge the tanks to their full capacity at 60 
pounds to the square inch. The air contained is suffi- 
cient to keep the signal whistle in operation for twenty 
= minutes. This 

ol period gives am- 
| ple time to start 
the engine, so 
there should 
never be any de- 
lay in getting the 
whistle in opera- 
tion. 

The expansion 
of compressed air 
produces a lower. 
ing of tempera- 
ture, which re- 
duces the volume 
of theair. As the 
work done de- 
pends on the vol- 
ume, the dimin- 
ishing of 
involves a loss in 
efficiency. The 
whistle, which is 
of the bell type, 
and which is 
placed about 
amidship over a 
deckhouse, has 
beneath it a re- 
heater through 
which the air 
must pass. The 
exhaust from the 
engine passes 
through the same 
reheater, and so 
raises the tem- 
perature of the 
air and _ over- 
comes, to a great- 
er or less extent, 
the cooling of the 


zt 
au 


air due to its 
escape from com- 
pression. This 


feature not only 
is of economical 
value as utilizing 
the waste heat of 
the engine, but it 
tends to overcome 
another trouble. 
1t has been found 
that an air whis- 
tle when the tem- 
perature fell to 18° 
F. would become 
clogged with ice. 
The heating of 
the air tends to 
prevent this. Moreover, the exhaust escapes into the 
air just forward of the whistle, and will do much to 
keep it warm aud in condition to operate well. 

Before reaching the whistle, the air passes through a 
reducing valve, then through the reheater and then 
through the whistle valve. The latter regulates the ad- 
mission of airsoas to produce the characteristic signal, 
and is operated by clockwork. The latter operates a 
small valve which admits airintoacylinder with piston, 
which opens the whistle valve. When released by the 
clockwork, it falls and closes the whistle valve. The 
elock earries a cam which, by its shape, produces the 
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desired order of opening and closing the valve so as to | 


give the signal. The officially designated fog signal for 
this ship has been a 12inch steam whistle, with blasts 
of five seconds duration, followed by fifty-five seconds 
of silence. The air whistle is slightly modified, its an- 
nular opening for the escape of air being smaller than 
in the case of the steam whistle. 

The engines’ air compressors and storage tanks are 
exact duplicates of each other and are interconnected 
so as to allow the fullest possible degree of intercon- 
nection. It is quite improbable that any total break- 
down should occur. The oil is stowed away as received 
in five gallon cans, The engine supply is taken from a 
tank below the engines, into which the cans are emp- 
tied by hand. The air does the auxiliary work of op- 
erating the bilge pump, and it may eventually be 
utilized to operate'a power windlass. 

The plant was built by the Dela Vergne Refrigerating 
Machine Company at their works in One Hundred and 
Thirty-eighth Street, on the East River. in this city. 
The work was superintended by Mr. Wilfrid Sylven, 
superintending engineer United States lighthouse 
service. Our thanks are due to him and to Mr. 
George Richmond, of the De la Vergne Company, for 
courtesies extended in connection with this subject. 

The plant is the second of its kind in the world and 
is in advance in every way on its predecessor, es- 
pecially in power. The working unit in the new 
ship is taken at 15 horse power, in place of 34% horse 
power in the first one. 

Oneillustration shows the ship atanchor. The whistle 
is seen projecting from the reheater above the deck- 
house. The other view shows the ship in cross section. 
One of the gas engines is shown, the other is by its 
side and parallel with it. Theretort of the engine is 
cased within a hood shown to the left of the cylinder, 
and beneath it are the oil burners for starting it. To 
right and left, near the under side of the deck, are seen 
the compressed air tanks. Rising from the engine, the 
large exhaust pipe is shown entering the reheater to 
warm the air. On the right of the deckhouse is shown 
the cylinder and piston which operate the whistle 
valve. 


+ O+- oo 
An Ingenious Comparison, 

Dr. Arnott has compared the human body with the 
steam engine, and the resemblance is very striking. 
Below is a copy of the comparison, as given in his 
“Treatise on Warmth and Ventilation”: 

THE STEAM ENGINE IN THE ANIMAL BODY IN 

ACTION TAKES: LIFE TAKES: 

1. Fuel--viz., coal and 1. Food — viz., recent or 
wood, both being old or fresh vegetable matter 
dry vegetable matter, and flesh, both being of 
and both combustible. kindred composition and 


combustible. 

2. Water. 2. Drink (essentially wa- 
ter). 

8. Air. 3. Breath (common air). 


AND PRODUCES: 


4. Steady boiling heat of 
212° by quick combus 
tion. 

5. Smoke from the chim- 
ney or air loaded with 
earbonic acid and vapor. 


AND PRODUCES: 


4, Steady animal heat of 
98° by slow combustion. 


5. Foul breath from the 
windpipe, or air loaded 
with carbonic acid and 
vapor. 

6. Animal refuse, part of 
the food which does not 
burn. : 

% Motive force of simple 
alternate contraction 
and expansion in the 
muscles, which, acting 
through the levers, 
joints, tendons, etc., of 
the limbs, does work of 
endless variety. 

8. A deficiency of food, 
drink or breath first dis- 
turbs and then stops the 
motion and the life. 

9. Local hurt or disease in 
a living body is repaired 
or cured by the action of 
internal vital power. 


Ne 


6. Ashes, part of the fuel 
which does not burn, 


%. Motive force of simple 
alternative push and 
pull in the piston, which, 
acting through levers, 
joints, bands, ete., does 
work of endless variety. 


8. A deficiency of fuel, 
water or air first disturbs 
and then stops the mo- 
tion. 

9. Local hurt from vio- 
lence in a machine is re- 
paired by the maker. 


Eggs in Therapeutics, 

A mustard plaster made with the white of an egg 
will not leave a blister. 

A raw egg taken immediately will carry down a fish 
bone that cannot be got up from the throat. 

The white skin that lines the shell of an egg is ause- 
ful application for a boil. 

White of egg beaten with loaf sugar and lemon re- 
lieves hoarseness—a teaspoonful taken once every 
hour. 

An egg added to the morning cup of coffee makes a 
good tonie. 

A raw egg with the yoik unbroken takenin a glass 
of wine is beneficial for convalescents.—Medical Re- 
cord. 
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THE APPRENTICESHIP SYSTEM UNDER MODERN 
CONDITIONS. 

On another page will be found a timely letter from 
a correspondent of Providence, Rhode Island, relative 
to the decadence of the apprenticeship system, of 
which subject we spoke editorially in our issue of May 
23, and we are certainly ‘‘ pleased to learn that the old 
system ”--or, more strictly speaking, a judicious modi- 
fication of it—‘‘is stiJl common in Providence,” and 
that ‘‘apprentices are taken by almost every important 
machine shop and foundry ” in that city. 

Limitations of space prevent our giving more than 
an outline of the ‘‘terms of apprenticeship” of the 
Brown & Sharpe Company ; but they appear to be 
just and reasonable, a conclusion which is warranted 
by the large number of boys (eighty-one) now serving 
in the shops, and by the fact that many former ap- 
prentices have remained after their apprenticeship had 
expired, and risen to become ‘‘foremen and heads of 
departments.” Briefly stated, the ‘‘ terms” are as fol- 
lows: The apprenticeship lasts three years, each of 
which consists of two hundred and ninety-five work- 
ing days of ten hours each. The first forty days con- 
stitute a term of trial, at the close of which, if 
he prove ‘deficient in capacity or unsatisfactory 
in deportment,” the apprentice is paid four cents an 
hour for the time he has worked, and the contract be- 
eomes void. If he ‘prove industrious and of good 
capacity,” the apprenticeship continues for the three 
years. Before the expiration of the time of trial the 
apprentice must ‘‘execute, together with some re- 
sponsible surety, an agreement,” by which the firm, 
in consideration of the sum of one hundred 
dollars, pledges itself ‘‘to faithfully instruct the 
apprentice in the machinist’s art and trade.” If 
the apprentice violate the terms of the contract, 
one hundred dollars is forfeited; but if the appren- 
tice complies with the provisions of the contract 
for the three years, the sum of one hundred dollars 
is returned by the firm to the surety in consider- 
ation of the ‘faithful service on the part of said 
apprentice.” The “terms” conclude with the state- 
ment that ‘the company reserves to itself the right in 
its sole discretion to terminate the agreement and dis- 
charge an apprentice from further service for any 
unfaithfulness, non-conformity with such rules and 
regulations, want of diligence, indifference to his busi- 
ness, or improper conduct in or out of the shop.” 
During their apprenticeship the boys are paid for the 
first year four cents an hour, for the second year seven 
cents, and for the third year ten cents an hour. 

While admitting that, as far as they go, the terms 
of apprenticeship outlined above are admirable, and 
that in the present case they have certainly given ex- 
cellent results, we think that, for general use in the 
various trades, it would be advisable to add a clause 
specially covering the interests of the apprentice, and 
giving the surety the power to annul the contract, if, 
upon investigation, he should be convinced that the 
apprentice was not receiving ‘ thorough instruction ” 
according to the ‘ prescribed routine.” 

With such a clause inserted, we think that this 
modification of the old apprenticeship system would 
be in every way adapted to modern industrial and so- 
cial conditions. It is free from the old flavor of servi- 
tude, which would be obnoxious to modern ideas and 
sentiment, and the payment of a weekly wage, increas- 
ing with each year of service, is a step in the right 
direction. 

With regard to the relation of the trade school to 
the apprenticeship system, although it was the decline 
of the latter that brought the schools into existence, 
we think that the revival of apprenticeship would 
not lessen the usefulness of the schools. They both 
have the same end in view—the systematic train- 
ing of the mechanic and the abolition from the 
trades of the ‘‘botch” workmen. Each system of 
training has its strong points in which the other 
is relatively weak. The pupil in the trade school, 
for instance, has a larger opportunity to discover in 
which direction his tastes and aptitudes really lie than 
has the apprentice in the machine shop. The former 
has a chance to test himself in several different trades, 
the latter in but one. This fact to some degree, no 
doubt, accounts for the forty days’ trial clause in the 
terms of apprenticeship. It frequently happens that 
the ‘‘fancy” of a boy for some particular trade is 
quickly killed when he make& its acquaintance ; and 
many of the most successful men of our day have, in 
their early days, tried their hands at various trades 
before they fell into the particular line of work for 
which they were qualified by nature. 

On the other hand, one cannot too strongly indorse 
the opinion of our correspondent that the apprentice- 
ship system turns out a better practical mechanic than 
the trade school, for the reason that ‘‘ greater skill is 
obtained under the system which gives the greater 
number of hours to actual shop practice, especially in 
the trade of a machinist.” It is for this reason that 
the two systems should be regarded as complementary 
to one another: the school serving to direct the boy 
into his proper trade, and furnishing him with the 
rudiments of its theory and practice; the subsequent 
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apprenticeship in the shops giving him the speed, exe- 
cution and broader knowledge which qualify him to 
pass as a skilled workman. 
eet te 
THE GEOLOGICAL SOCIETY OF AMERICA. 

The announcement of the eighth summer meeting of 
the Geological Society of America has just appeared, 
and itshows radical change from the policy of the 
society her: viore. The usual plan has been to hold 
the sessions of its summer meeting during the two or 
three days immediately preceding the annual conven- 
tion of the American Association for the Advancement 
of Science. The effect of this has been to draw away 
from “Section E” of the association many valuable 
papers which would otherwise have been presented 
there, thus reducing the number of papers to be de- 
livered in Section E, until last year and year before 
there were not enough tomake more than half a pro- 
gramme, while the society’s time was fully taken up. 
Not wishing to be a detriment to the parent associa- 
tion, the Geological Society has decided this summer 
to throw the reading of all its papers into Section E’s 
programme and to devote the week from August 17 to 
22 inclusive, preceding the meeting of general asso- 
ciation at Buffalo, toa study of the geology of New 
York State, in four parties, under the guidance of able 
directors. 

The first party will be conducted by Prof. Charles 8. 
Prosser, of Union College, Schenectady, and will de- 
vote its attention particularly to the stratigraphy and 
paleontolozy of a section across the strata of the cen- 
tral part of the State. The party will spend the first 
day (August 17) in the vicinity of Svracuse and then 
proceed to Rochester, where a four days study of the 
Genesee Valley will be begun, which will include the 
inspection of typical exposures of all the strata from 
the Medina sandstone, at the base of the Upper Silu- 
rian era, in the ravine below the Lower Fall at Roches- 
ter, to the Chemung beds at the top of the Devonian 
era, near Portageville. Saturday will be spent in going 
to Buffalo, stopping en route at several places of geo- 
logical interest. 

The second party will give its time to pleistocene 
geology, under the leadership of Prof. H. L. Fairchild, 
of Rochester, and Mr. Frank Leverett, of the United 
States Geological Survey. The first three days will 
be spent in studying the phenomena of the glacial 
lake Iroquois and other beaches, kames, etc., in and 
near Rochester; the beaches of Lake Warren (also 
glavial) and the enormous glacial hills near Victor, 
Miller’s Corners and Avon, and the glacial remains of 
the Genesee Valley, Kishawa Gorge and Nunda Val- 
ley. The last three days of the week will be devoted 
tothe raised beach phenomena of the glacial lakes 
Warren and Iroquois, near Alden, Akron, Medina and 
other places in the western part of the State. 

Persons interested in petrography will take the ex- 
cursions to be conducted by Prof. J. F. Kemp, of 
Columbia University, New York City, and Prof. C. 
H. Smyth, of Hamilton College, Clinton. During the 
first three days of the week the former will take the 
party, beginning with a day in the vicinity of Port 
Henry, spending Tuesday in a trip to Plattsburg, with 
stops at several points of interest on the way, and 
using Wednesday for getting across the northern 
Adirondacks to Lake Placid, whence the party will go 
by rail to Gouverneur. The last three days of the 
week will be spent in the district about this famous 
mineral locality under the guidance of Prof. Smyth, 
who will show the party the relations of the granites 
and gneisses there to each other and to the crystalline 
limestones, as well as other phenomena of interest. 

The fourth party will devote its time to economic 
geology, with Dr. F. J. H. Merrill, of Albany, as con- 
ductor. The party will first examine the salt works 
near Syracuse, and the Solvay Process Company’s 
plant, and the next day go to Le Roy and to Lehigh 
to see the salt mine. A day will be devoted to the 
gypsum mines at Garbutt, another to the extensive 
quarries of Medina sandstone at Albion and Medina, 
and a third to the marble quarries at Lockport. 
Saturday will be given up to visiting the hydraulic 
cement quarries and works in Buffalo and the brick 
and tile works at Angola, 


The formal summer meeting of the society will then | 


be held Saturday evening, August 22, at which admin- 
istrative business will be transacted and papers will be 
read by title only. The excursions which have been 
described are freely open, not only to fellows of the 
Geological Society and all members of the American 
Association, but also to any persons, men or women, 
who desire to take advantage of them. No fee is re- 
quired, and the only expenses are those for transporta- 
tion and subsistence. Persons desiring to join any one 
of these parties should notify the conductor of it at the 
earliest possible date. Further information regarding 
the excursions may be obtained by writing to any of 
the gentlemen named. 
Sn ee 

Dr. NATHANIEL L. BRITTON, Professor of Botany at 
Columbia College, has been appointed director of the 
new Botanical Garden which is to be established in 
Bronx Park, New York City. 


Scientific Meetings to be Held at Buffalo. 
BY H. C. HOVEY. 

Owing to the asperities of war, the American Associa- 
tion for the Advancement of Science was in a state of 
suspended animation for five years ; from which it was 
happily revived in 1866, by the activity of the citizens 
of Buffalo, who invited it to meet in that place in the 
year mentioned. In recognition of this kindly service 
the association has met there with the return of each 
decade since that date, and will meet there this year 
to hold its forty-fifth anniversary. Several affiliated 
scientific societies will also avail themselves of the hos- 
pitality of Buffalo, preceding and following the ses- 
sions of the parent society. The official time thus 
occupied will be from August 19 to September 2, in- 
clusive. 

An important change should be noted as to the time 
of assembling. Heretofore the custom has been to 
meet in the middle of the week and hold over till the 
week ensuing. But it is now thought best for the 
council to meet on Saturday to perfect its arrange- 
ments ; and for the first general session of the Associa- 
tion to be on Monday morning, August 24, in the high 
school chapel. At that time the retiring president, 
Prof. E. W. Morley, will introduce the president-elect, 
Prof. E. D. Cope, of Philadelphia. An invocation will 
be offered by the Right Rev. A. C. Coxe, Bishop of 
Western New York: the address of welcome will fol- 
low, by his Honor Mayor Edgar B. Jewett, to which 
President Cope will reply. On the adjournment of the 
general session the nine different sections will organ- 
ize in their respective halls; and in theafternoon their 
vice presidents will deliver the annual addresses on 
various topics suitable to their departments of scien- 
tific research. Monday evening President Morley will 
deliver the public address before the general session, 
followed by a reception given by the ladies of the city. 
The way will thus be cleared for four days of solid 
work; and Tuesday, Wednesday, Thursday and Fri- 
day will be entirely devoted to the reading of papers 
in the sections. Saturday will be given up to excur- 
sions, with which the annual meeting of the A. A. A. 
S. will close. 

Another important modification is the new rule re- 
quiring all abstracts of pavers to be sent to the secre- 
taries of the sections previous to July 1, to enable the 
publication of a preliminary programme which will be 
issued in advance of the meetings. 

Concerning the affiliated societies it is announced 
that the Geological Society of America will meet 
Saturday evening, August 22, in the library building, 
for administrative business and to prepare a list of the 
papers to be presented and discussed in the section of 
geology and geography during the ensuing week. 
This society has arranged for a number of fine excur- 
sions throughout the rock formatious of Western New 
York, to which all members and friends of the A. A. A. 
S. are invited. The excursions will be under compe- 
tent conductors, and a descriptive circular can be had 
by applying to the secretary, Prof. H. L. Fairchild, 
Rochester, New York. The study of Niagara Gorge 
and its related features will be left until the close of 
the association meeting, and will be conducted by Prof. 
G. K. Gilbert, of the United States Geological Survey, 
and will require two or three days. 

The American Chemical Society will meet in the 
high school building, August 21 and 22. The Society 
for the Promotion of Agricultural Science, the Associa- 
tion of Economic Entomologists, the Botanical Society 
of America, will all meet at the same date as above. 
The Society for the Promotion of Engineering Educa- 
tion will meet in the library building, August 20, 21, 
and 22. And the American Mathematical Society will 
meet in the lecture hall of the Society of Natural 
Sciences, on August 31 and September 1. 

The grand excursion of the A. A. A. 8. will be to 
Niagara Falls, on Saturday, August 29, and will give 
the members an opportunity to see what has been 
done by the investment of many million dollars in 
opening the wonders of the great cataract and its 
environs for enjoyment and sightseeing, as well as 
harnessing its gigantic energy for utilitarian pur- 
poses, 

The local secretary, Prof. Eben P. Dorr, of the 
Buffalo Society of Natural Sciences, will give any 
additional information desired, as to railroad rates, 
hotel accommodations, entertainments and excursions. 
Every effort will be put forth to make this one of the 
most delightful meetings ever held by the scientists of 
America. 

> et 0 
The Kelvin Jubilee. 

The Kelvin jubilee began June 15 with a conversa- 
zione in one of the buildings of Glasgow University. 
About 2,500 persons were present. Telegraphic con- 
gratulations were received from all over the world. 
On June 16 Lord Kelvin was presented with ad- 
dresses from various universities of the world by rep- 
resentatives from these institutions of learning. In 
the evening the municipal banquet was held. The 
university conferred honorary degrees on MM. Mas- 
cart and Lippman and on Profs. Newcomb and Cleve- 
land Abbe. 
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The Second Volume of the Year 1896. 


We draw the attention of ofr readers to the fact 
that the present issne opens the second volume of the 
year 1896, and would suggest to those who are readers 
only that this would be a fitting time to place their 
names upon our list of subscribers. One of the earliest 
numbers of the volume (July 25) will be a special semi- 
centennial issue, commemorating the foundation of the 
house, which we are sparing neither time nor expense 
to make one of the best things of its kind piblished in 
recent years, It will consist of a review of the progress 
of the United States during the past fifty years ‘in the 
leading arts and sciences, with copious illustrations 
showing the various stages of development. It will 
also contain the prize essay on the progress of inven- 
tion during the past fifty years and an illustrated his- 
tory of the SCIENTIFIC AMERICAN. 

We think that such a compendium, showing the 
world’s progress then and now, will prove a valuable 
mile stone for future reference ; and those who place 
their names upon our list at the present time will be 
entitled to this number and will be enabled to include 
it within the early pages of their first volume. The 
special front page sheet for birding will be furnished 
with the current issue upon application to the editor. 


+ + - Oo 


Sir Joseph Prestwich. 


Sir Joseph Prestwich, one of the founders of the 
modern science of geology, is dead. He was born 
near London, on March 12, 1812, and was educated in 
Paris and at University College, London. He was 
president of the Geological Society in 1870-72 and 
vice president of the Royal Society in 1870-71. In 
1874 the Institution of Civil Engineers gave him a 
medal for his paper on the construction of a tunnel 
between England and France. He was appointed 
professor of geology at Oxford in 1874, and two years 
later published an exhaustive treatise on the water 
supply of that city. In 1885 he was elected a corre- 
sponding member of the French Academy of Sciences. 
The first volume of his work on geology was published 
in the following year. He received many honors from 
various scientific societies in Europe and the degree of 
D.C.L. from Oxford, and he was elected president of 
the International Geological Congress which was held 
in Paris in 1888. One of his later treatises was written 
to prove the probability of western Hurope having 
been submerged at the close of the quaternary period, 
which might have given rise to the tradition of the 
flood. 


Oe 
Substances Sensitive to Radiant Heat. 


Dr. Liesegang gives a list of some of the most import- 
ant cases of sensitiveness to weak radiations of heat. 
Paper saturated with cupric bromide ora mixture of 
sulphate of copper and potassium bromide has a faint 
greenish tint, which becomes olive brown under radi- 
ant heat, and if a wooden fretwork is used as a screen 
a brown image can be obtained in a minute by expos- 
ing to the radiations from a gas stove, and on treat- 
ment with silver nitrate this image becomes black by 
reason of the reduction of the silver. Bichromated 
paper is affected by radiant heat as by light, and pa- 
per impregnated simply with su]phate of copper yields 
a feeble image, which becomes nearly black when 
treated with silver nitrate. A mixture of sulphate of 
copper and oxalic acid givesa paper which becomes 
brown on exposure, and chlorate of copper is very sen- 
sitive to faint blue, becoming deep green. Similarly 
used, bromide of tin behaves as if exposed to light; 
the unexposed parts becoming very black when treat- 
ed with silver nitrate. Nitrate of silver is slightly 
browned, and the tint is deepened by acid hydroqui- 
none or gallic acid. Nitrate of lead gives a yellow 
image, which is reddened on treatment with silver 


nitrate. 
i ey 


African Grass Fires. 

In arecent number of Science Progress Mr. Scott- 
Elliott tells how African grass fires change the aspect 
of the vegetation of the region. These annual fires 
prevent the accumulation of leaf mould that would im- 
prove the soil. Onecurious effect of the annual fires 
is to cause many herbaceous plants to send up bare 
stems, except for the flowers, often several feet in 
height, immediately after the first shower of the 
rainy season, the stems only beginning to bear leaves 
after the rains have well setin. The flowering time of 
many trees, shrubs and herbs is entirely changed. 
Another curious fact is the manner in which certain 
trees manage to protect themselves against the fires. 
The most remarkable of these are tree Euphorbias, 
which come out of the fires with apparently no injury, 
except, perchance, a few slightly charred branches. 
Mr. Scott-Elliott procured the barks of several kinds 
that withstand the fiery ordeal, and an examination of 
them by Professor Farmer shows that they all have a 
certain amount of gummy degeneration of the bark 
cells, together with no inconsiderable amount of scle- 
rotic calls. Professor Farmer concludes that ‘‘ it seems 
not impossible that these two facts may be connected 
with the resistance of the plants to the fire.” 
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AN ICE VELOCIPEDE. 

The accompanying illustration shows the general 
features of an ice velocipede, constructed on the prin- 
ciple of a bicycle, and adapted to be propelled on iceor 
snow. It has been patented by Mr. James Edward Lea- 
han, of 92 High Street, Boston, Mass, The steering 
post is extended down adjacent to the ground, and ter- 
minates in a skate, and it is provided with a brake, 
which is bifurcated at its lower end, and is slidably 
adjusted on said steering post. By means of a 
brake lever mounted on the handle bar, the forked 
end can be pressed against the ice, on each side of 
the skate. The rim of the driving wheel is pro- 
vided with a flat tire, fastened to the rim by 
means of bolts, which have pointed heads pro: 
jecting on the periphery of the tire, which bite 
the snow or ice when the wheel is in opera- 
tion. 

The top bar of the frame is extended to the 
rear, where it is provided with a downwardly pro- 
jecting hollow bar, in wnich a supporting bar is 
arranged to slide vertically. To the lower end of 
the supporting bar is fixed a rear skate, and the 
upper end of the bar is toothed to mesh witha 
circular rack, which 1s keyed on the end of a 
horizontal shaft carried below the top bar of the 
frame. At the forward end of this shaft is keyed 
a gear wheel meshing with a segment rack, which 
is operated by a hand lever conveniently pivoted 
in front of the saddle and upon the top bar. 
By operating this lever it will be seen that the 
rear supporting bar may be raised or lowered as 
desired. In its normal position the rear skate 
will be adjusted so that the driving wheel will 
touch the ice sufficiently for the spiked parts of 
the wheel to take hold of it; and when it is 
desired to ‘‘coast,” the rear skate will be forced 
down and the driving wheel lifted clear of the ice 
or snow. 

—_— OO 
THE VICTORIA BRIDGE DISASTER. 

We present an engraving made from a photograph 
of the Point Ellice bridge disaster at Victoria, British 
Columkia. On the afternoon of May 26 a defective 
span in the Government Street bridge across Victoria 
Arm gave way, precipitating a loaded street car and 
several carriages into the bay, a hundred feet below. 
The bridge was crowded with vehicles containing peo- 
ple who were going to Macauley’s Point, where the 
Queen’s birthday celebration sports were in progress. 
The car had upward of 100 persons on board. When 
the middle span of the bridge was reached it collapsed, 
throwing the carriages, the car and some foot passen- 
gers into the water beneath. The car was completely 
submerged, many of those in the inside being drowned. 
Others were injured by falling timbers. Nearly 200 per-: 
sons went down with the span. Owing to the holiday, 
nearly all the craft were away on excursions, so that 
boats were hard to procure. Steam and naphtha 
launches were hurried to the scene, and the boats of 


the warships were active in the work. Scores of people 
were found floating in the debris, and many were 
drowned before a rescue could be effected. The sad 
affair cast a deep gloom over the city and the naval 
review and shain battle were at once canceled. Thou- 
sands of people crowded around the approaches of the 
bridge, eagerly seanning each of the sixty-three bodies, 
on the lookout for friends, 


A large number of people were injured. The bridge | lichen assimilate carbon from the atmosphere in the 


was originally built for wagon traffic, and was evidently 
not strong enough for the electric car service. The 


span which broke was 150 feet in length. The water 
at this point of the branch of Puget Sound is 20 feet 
deep. The car was finally hauled to the shore, and it 
was found that it had turned clear over in its fall. 
This is, without doubt, the worst,accident in the history 


LEAHAN’S ICE VELOCIPEDE. 


of street railroads. The view shown in our engraving 
is from a photograph taken by 8. J. Thompson, New 
Brunswick, B. C. 

0 

Vitality of Plants in Severe Cold, 

“In the polar regions and at great heights,” says 
Der Stein der Weisen, ‘‘some plants can endure avery 
low temperature ; at a continuous temperature of —50° 
C. [—58° F.] are found a large number of cryptogams, 
fungi, mosses, lichens, and even some conifers, such as 
pines and junipers. These plants lead at best a sort of 
latent life, as they neither respire nor assimilate. Now 
Jumeile, who has undertaken investigations on the 
subject, has found that this suspension of vital func- 
tions proceeds not directly from the influence of the 
cold, but from the drying of the plants, and he has 
tried the effect of cold on cryptogains and conifers that 
were not dried. He subjected with this intent lichens 
soaked in water and freshly eut branches of pine to 
temperatures of --30° to —40° C. [—22° to —40° F.] and 
investigated the emission of gas both in light and in 
darkness. In earlier researches it had already been 
shown that plants below zero[32° F.] ceased to respire, 


light, when the temperature had sunk to —35° [—31° 
F.] and even to —40° [—40° F.].”—Litarary Digest. 
ae 
Vessel Damaged by a Whale. 

A strange incident lately occurred in Australian 
waters. The brigantine Handa Isler arrived at Syd- 
ney Harbor from New Zealand, present’ - the appear- 
ance of having been struck by a heavy sea, as she 
was much damaged amidships. The vessel had 
made a fair voyage from Mercury Bay, New Zea- 
land, with a cargo of timber, up to within ten 
days of Sydney. Two large whales were sighted, 
each being about 60 feet in length. At first they 
appeared to be heading across theship’s bows, 
but they suddenly slewed round and came broad- 
sideon to the ship at a tremendous speed. The 
first whale struck the ship amidships, and, al- 
though the vessel is 260 tons register and was 
laden with nearly a million feet of timber, the 
concussion was so great that the vessel shook 
from stem to stern. The second whale, fortu- 
nately, did not ram the ship, but dived just be- 
fore reaching the Handa Isler, and passed under 
the keel. The brigantine was badly damaged 
! by the collision, and the whale must have been 
terribly injured, as the sea around was speedily 
dyed withits blood,and the animal did not rise 
after striking the vessel. The well of the ship 
was at once sounded, and it was discovered that 
the water was making at the rate of a foot an 
hour, which, in a vessel so deeply laden, was a 
very serious matter, Sydney being’ 220 miles dis- 
=| tant. Examination showed that there was a large 
’ dent in the side where the whale’s head had 
butted in the planking and framework. As the 
water gained on the pumps, the deck cargo was 
jettisoned, but continuous pumping enabled the crew 
to finally get the vessel clear. On the next day, the 
weather being very favorable, a pad composed of green 
hides, in which pillows had been sewn, was fastened 
over the dentin the timbers. The inrush of water was 
then checked, says the Leisure Hour, and the vessel 
was also enabled to weather the severe gales which 
followed, and to reach Sydney Harbor in safety. 

—————_o>+ 0+ o> _————_ 
Origin of the Loving Cup. 

The origin of the loving cup is given in this tradition: 

As King Henry V, of England, was riding through 
the forest one day he chanced to come upon a wayside 
inn, and, being thirsty, called fora drink. A serving 
maid appeared at the door with a cup of wine which 
she handed awkwardly to the royal visitor by the 
single handle, and the king was forced to take it in 
both his hands, thereby soiling his gloves. When he 
returned home he determined that sueh a mishap 
should not occur again; so he ordered a suitable mug 
to be made with two handles, which he sent to the inn 
with instructions that it was to be filled for him when 
he next called. Happening soon after to be in the 
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and Jumelle could not find the least evidence of car- 
bonic acid in the atmosphere under —10°. He now 
confined himself to researches on assimilation. The 
result was that in the case of the plants that were able 
to withstand when moist the most intense cold, the de- 
composition of carbonic acid went on long after res- 
piration had ceased. It was in particular established 
that the pines, the junipers, and one species of 
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neighborhood, he stopped at the inn and called fora 
drink. What was his chagrin when the same maid 
appeared grasping in her hands the two handles of the 
mug, and a second time he was compelled to receive it 
in this awkward fashion. The next year he ordered 
another mug to be made for him with three handles, 
which proved a successful solution of the problem. 
Thus is said to have originated the loving cup. 


JULY 4, 1896. ] 


Scientific American. 


5 


AN IRON WATER TOWER. 

We present an illustration of an iron water tower 
which has recently been erected at Fort Dodge, Iowa, 
by the Chicago Bridge and Iron Company, of Wash- 
ington Heights, Chicago, Ill. It is a good example of 
iron water towers which are in pleasing contrast with 
the ordinary ngly wooden tank. Witha water tower 
like the present, the tank itself can be placed at such 
an elevation that the water is supplied at sufficient 
pressure for areasonable fire duty. The tower is 1164 
feet high from the foundations to the top of the tank. 
It is surmounted by a mast whose curved upper end 
supports an electric light at a distance of 147 feet from 
the ground. The diameter of the tank is 25 feet, and 
it is provided. with a hemispherical bottom, supported 
at four points by the horizontal girder at the tangent 
point of the hemisphere. 

The cylinder is 20 feet in height, so that the vertical 
height of the tank is 3214 feet, the capacity of the tank is 
104,000 gallons. The tank issupported by four columns, 
each composed of two15 inch channels, with horizontal 
struts of 7inch channels. The brace rods are respect 
ively 1,14 and 14 inches in diameter. The tower is 


Paleozoic and 1,500 Mesozoic and Cenozoic species. 
Every type or figured specimen is made conspicuous 
by attaching toit a small, green, diamond shaped 
ticket, or a white ticket bearing the word type. Should 
any specimen be separated from its label, this ticket 
will draw attention to the fact that the specimen is a 
type and must be cared for. 
———__> +4 o_—_ 
Some Facts About Boilers. 

An exchange says: What a tremendous force is 
struggling to tear a boiler to atoms! Take, for ex- 
ample, a horizontal tubular boiler of ordinary pro- 
portions, 60 inches in diameter by 16 feet long, con- 
taining 83 inch tubes. Such a boiler has a surface 
area of 40,716 square inches. Suppose this boiler 
is operated with a working pressure of 100 pounds 
per square inch, which is not at all uncommon. The 
boiler does, therefore, sustain a total pressure of 
4.071,600 pounds, or-more than 2,035 tons. Do we real- 
ize what this means? The boiler has resting upon it 
the equivalent of a column of granite 10 feet square, 
aud 254'5 feet high, only 50 feet less than the height of 
the Statue of Liberty. Put it another way. The 

boiler is holding up the equivalent weight 
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AN IRON WATER TOWER. 


40 feet square at the foundation. The cornice is of 
galvanized iron, and the roof is a cone of sheet metal. 
One objection which has been made to metal tanks is 
their liability to freezing, but it would seem that this 
objection was fully counterbalanced by the liability of 
the wooden tank to leak unlessit is kept supplied with 
water. Yanks of this kind are considered by the mak- 
ers to be very valuable for fire duty, as the same pres- 
sure can be obtained as with a stand pipe, witha 
sinaller cost. of maintenance. From an esthetic point 
of view the iron tower has certainly marked advan- 
tages over the ordinary wooden affair. 
—_ + 8 
The Fossils of the National Museum. 

A catalogue of the types and figured specimens of 
fossil animals in the United States National Museum 
has been recently completed, savs Science, and com- 
prises type material representing 3,644 species, dis- 
tributed as follows: Invertebrates, Paleozoic, 1,155; 
Mesozoic, 1,024; Cenozoic, 1,812; Vertebrates, 163. 
The fossil plants are not yet fully catalogued, but it 
is known that they represent more than 2,000 species, 
over 500 of them being contained in the ‘‘ Lacoe Col- 
lection” alone. There are in round numbers 500 


of 22,620 persons, all robust athletes, foot- 
ball players, each weighing 180 pounds. Let 


us look at the matter from a slightly differ- 
ent standpoint. The best authorities agree 
that the ordinary draught horse, working 
eight hours a day, exerts an average force 
during that time of 120 pounds. Now, this 
force acting to disrupt the boiler longitu- 
dinally is 226,200 pounds, so that to produce 
an equivalent stress, it would be necessary 
to hitch up to each end of the boiler a team 
of 1,885 horses. Who would drive such a 
tandem? Has the Jehu yet been found ? 

But when we investigate the energy stored 
up in such a boiler, the facts are still more 
astounding. Not long since, a boiler having 
dimensions substantially those of the boiler 
already referred to, exploded with disastrous 
results, and as it had been in use but a few 
years, and was in excellent condition, there 
was good reason to believe that the bursting 
pressure did not fall short of 500 pounds. 
Assuming this to be the case, and that the 
water level stood at the ordinary height, we 
find that the water had latent in itin the 
form of heat the enormous quantity of 299,- 
834,371 foot pounds of energy, while the 
available energy in the steam is 16,821,499 
foot pounds, in comparison with anegligible 
quantity. When the boiler let go, the heat 
was transformed into mechanical energy, 
which was expended in wrecking the plant. 
The immensity of these figures is beyond our 
limited comprehension, and the only way 
by which we can get some idea of their 
meaning is in making comparisons. How 
many pounds of gunpowder in exploding 
would liberate the same energy? The com- 
bustion of one pound of average gunpowder 
generates 250,000 foot pounds of energy. The 
energy set’ free, therefore, by the exploding 
boiler is only rivaled by the explosion of 
1,290 pounds of powder. 

The boiler weighed 9,000 pounds. If all 
this energy could have been utilized in pro- 
jecting the boiler vertically, the resistance 
of the air being disregarded, it would have 
been driven to a height of 62 miles, with 
an initial velocity of 4,760 feet per second, or 
54 miles a minute. Our far heralded express 
trains, of which we boast so much, would 
be left out of sight. Imagine this energy 
expended in imparting momentum to a 
eannon ball weighing one ton and hurled 
vertically. It would rise 30 miles. Contrast 
the pressure at which boilers are usnally worked 
with those exerted by great winds. A _ hurricane 
blowing at the rate of 100 miles an hour exerts a 
pressure of 49°2 pounds per square foot, while with 
steam boilers a working pressure of 100 pounds per 
square inch, or 14,400 pounds per foot, is considered 
quite ordinary. Why, then, should we wonder at the 
awful devastation wrought by a steam boiler ex- 
plosion ! 


a pp a 
AUTOMATIC CAR COUPLING. 

The automatic car coupling herewith illustrated has 
been patented by Mr. William Herrick, of Marshall, 
Minn., and for further information address Mr. Joseph 
Kent, at the same place. 

The hollow coupling head has a recess formed in its 
upper side, in which is pivoted a horizontally swing- 
ing cam whose outer end can swing beneath, and from 
under, the lower end of the coupling pin hole. The 
coupling link is flat and has on one side of each end 
an upwardly extending lug or pin, so placed that 
when the link enters the coupling head the Jug will 
enter a groove in the under side of the top wall of the 
head, and bear against the inner arm of the lever, 
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throwing it into the position shown by dotted lines 
and allowing the pin to drop into locking engagement 
with the link, The pin is operated by a pair of verti- 
eal levers, fulerumed at the end of the car, one on 
each side. When it is desired to release the coupling, 
the pin is raised by said levers and the link drawn 
out, which latter operation will cause the outer arm 
of interior lever to be thrown beneath the pin hole. 
whereby the pin will be held in the proper position 
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HERRICK’S AUTOMATIC CAR COUPLING. 


ready for another coupling. When it is desired to 
leave the pin in the raised position, the car not being 
withdrawn, it is done by pushing slightly inward the 
sliding plate, which is operated through the side of 
the coupling head. 
Se ee 
INDICATING DEVICE FOR BOTTLES. 

The device shown in the accompanying illustration, 
whose object is to indicate with absolute certainty if 
anything has been added to the primary contents of a 
bottle or vessel, or if the same has been filled a second 
time, has been patented by Dr. Johannes Meyer, of 
110 Pennsylvania Avenue, Brooklyn, N. Y. The bottle 
is provided with a floater and a guiding scale, prefer- 
ably of glass, of the form shown in Figs. 1 and 2. The 
floater consists of two links, the lower of which is 
provided with two airtight bulbs, and the guiding 
scale is a lattice construction, consisting of a top ring 
to which is attached a long downwardly extending U- 
shaped strip, the base of which rests in a pit at the 
bottom of the bottle, the upper ring being held snugly 
beneath a circular inwardly projecting rim, formed in 
the neck of the bottle. The guiding scale, which may 
be made of any material, is provided with a series 


DA 
} 


MEYER’S INDICATING DEVICE FOR BOTTLES, 


of downwardly inclined step bars of variable length, 
so arranged that a zigzag passageway is left between 
them from the top to the bottom of the scale. 
When the bottle is filled, the floater is placed in 
the scale and lies on the surface of the liquid. As 
the contents are withdrawn the floater will fall through 
the scale, and while it will pass easily downward, it 
will became entangled in the many bars of the scale 
should an attempt be made to withdraw it, either by 
pouring in additional liquid, or by shaking the bottle, 
or by introducing an instrument. It will thus be im- 
possible to remove any of the original contents of the 
bottle without detection. To prevent the floater from 
rising to the bottom of the bottle, should it be inverted 
during shipment, a glass rod is attached to the bottom 
of the cork, which prevents the floater from entering 
the scale until the cork is removed. When the bottle 
is emptied the floater lies doubled up in the pit at the 
bottom of the bottle. 
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Science Notes, 


Naturetells ofa tale ofa pairofrooks, evidently young 
birds, that strove in vain to build a nest. The wind 
each time biew the foundations down while the rooks, 
which fly far for nest materials instead of taking those 
close at hand, wereaway. Atlast, despairing of building 
a home by legitimate means, they fell upon a completed 
nest of another pair while the owners were absent, tore 
it to pieces and built a nest foundation that would 
stand in the wind. Then they made a superstructure 
in the clumsy and inexperienced way that young birds 
always do. 

A recent paper in the Comptes Rendus described a 
self-registering thermometer balance, containing either 
gas or saturated vapor, by MM. H. Parenty and R. 
Bricard. Thetwo arms of a balance carry respectively 
a barometer and an air thermometer, both dipping 
into the same mercury trough. At constant tempera- 
ture, and with varying atmospheric pressures, the 
alterations in the weights of the two arms caused by 
the movements of the mercury are ide:itical, and the 
balance remains in equilibrium; but an alteration of 
temperature causes a motion of the beam, which can 
easily be made self-registering. For a small range of 
temperature the sensitiveness of the apparatus is con- 
siderably increased by substituting a volatile liquid 
for the gas. The device also readily acts as a tempera- 
ture regulator. 

Among the current inventions recorded in the scien- 
tific papers is that of an instrument by an English in- 
ventor for accurately measuring the quantity of light 
given out by a star, stars being desiznated as of the 
tirst down to the twentieth magnitude, according to 
the intensity of the light from them. By this new 
device the rough designation of magnitude is represent- 
ed by numbers, which give the exact ratio of one star 
to another in light-giving power; the star Arcturus, 
for example, being estimated by this means to give 
seventy-five and three-quarters times the light of 
Regulus. The amount of light which reaches the 
earth from the stars varies according to the state of the 
atmosphere, and it is claimed that this instrument 
will be of valuable service not only in astronomy, but 
in meteorology also. 

It is a curious coincidence that while the hundredth 
anniversary of Edward Jenner’s first successful vaccin- 
ation in the little Gloucestershire village where he 
practiced is being celebrated throughout Europe, the 
town of Gloucester is suffering from an epidemic of 
smallpox, which has already cost hundreds of lives 
and which is due to the town authorities being oppos- 
ed to vaccination. The dean and faculty of the Medical 
School of University College, Bristol, having consent- 
ed to receive and permanently locate the valuable col- 
lection of mementos of Edward Jenner, known as the 
“Jenner Rvlics,” it is desired to raise by public sub- 
scription the sum of £1.500 in order to defray the cost 
of purchase from Mr. Frederick Mockler, of Wotton- 
under-Edge. Each subscriber of one guinea and up- 
ward will receive, when the list is complete, a silver 
medal, and to subscribers of not less than half a guinea 
a bronze medal will be presented, commemorative of 
the Jenner Centenary, May 14, 1896. 

At a meeting of the Academy of Natural Sciences of 
Philadelphia, Prof. Oscar Carter recently gave an 
account of an interesting discovery made about a mile 
from Three Tans, Montgomery County, Pennsylvania. 
In a sandstone quarry at that place an iron tree was 
found embedded in the rock 10 feet below the surface. 
The tree is about 18 feet long and 8 inches in diameter. 
It has been completely turned to iron, or rather to the 
iron ore known as brown hematite. Prof. Carter ac- 
counts for the phenomenon by the fact that the shales 
and the sandstones in that neighborhood are covered 
with red oxide of iron, and sometimes with brown 
hematite. It is presumed that the iron ore was re- 
duced by organic matter, and that it was made solu- 
ble in water containing carbonic acid gas. As the 
water holding the iron in solution came in contact 
with the tree, the iron was precipitated on the tree, and 
there was an interchange of vegetable and mineral 
matter, so that the rocks were relieved of their coloring 
matter and the tree took it up. 

A correspondent of one of the daily papers, says the 
English Mechanic, calls attention to the condition 
of the tomb of the famous and illustrious Edmund 
Halley (1656-1742), known all the world over as the 
discoverer of the ‘Halley comet.” He lies interred 
in the old portion of the beautiful churchyard of 
Lee, near Lewisham, not far from the parish church. 
Edmund Halley’s resting place is marked by a plain 
massive sarcophagus of gray sandstone, containing a 
long Latin inscription, which, however, has become so 
obliterated that it can nowscarcely be deciphered. In 
addition to this, the monument is in several places fast 
crumbling to pieces, in spite of the fact that the tomb 
was “ Restored by the Lords Commissioners of the 
Admiralty, March, 1854,” as an inscription in front of 
the monument intimates. “I therefore,” he says, 
“venture to suggest that the time has now arrived for 
a renewal of the restoration of the great astronomer’s 
grave, so that it should present a decent and worthy 
appearance for generations yet to come.” 


AN IMPROVED SIGNAL LANTERN, 

The signal lantern shown in the accompanying illus- 
tration has been patented by Mr. John T. Casey, of 
250 Lafayette Street, Germantown, Philadelphia, Pa. 
The object of the invention is to provide a lantern 
which shall contain both a red and a white shade, so 
arranged that either a white or a red light may be 
shown as desired, and the change made with greater 
speed and certainty than is possible with existing 
lamps. 

The lamp consists essentially of a lower body por- 
tion, which contains the oil reservoir, the base of the 
body being flared and perforated for the supply of air. 
The oil cup is provided with the usual burner, and it 
carries a ring or casing in which is fixed the base of a 
white shade of the usual pattern 

Around the oil cup is arranged a cylindrical red 
shade, which is made vertically adjustable about the 
same. This shade is held in a metal frame consisting 
of a top and bottom ring connected by vertical strips. 
The top ring of the frame is provided with small pro- 
jecting lugs or guide strips which travel in  verti- 
cal slideways which run from the dome of the 
lantern down to the outside annular ring which em- 
braces the top of the lower body of the lantern. The 
red shade frame is provided with a vertical rack for 
raising and lowering the same, said rack being opera- 
ted by means of a pinion and wheel attached to the 
lower body of the lantern. The top edge of the body 
of theJantern is snugly embraced by a stout ring, upon 
which are securely fastened a set of outwardly bowed 
ribs which serve to protect the shades and to carry the 
topdome. Extending from the dome to the lower ring 
are vertical slideways which receive the lugs on the 
red shade frame and serve to guide the same in its ver- 
tical movement. The lower ring with the attached 


ribs, slideways and dome is hinged horizontally to the 
top edge of the lower body of the lantern and is 
provided with a suitable latch, so that the upper half 
of said lantern may be swung open for lighting, clean- 
ing, etc. 


In operation, if the brakeman desires to 


CASEY’S IMPROVED SIGNAL LANTERN. 


show a white light, by means of the rack and pinion 
he lowers the red shade entirely within the lower body 
of the lantern; if he wishes to show a red light, he 
raises said shade until it completely incloses the white 
shade, and fills the space between the body and dome 
of the lantern, as shown in the dbove cuts. 

In constructing this lantern the inventor has sought 
to provide: First, a lantern to do the work of two 
ordinary lanterns; second, to provide a lantern exactly 
the same in size and shape as the present standard 
railway lantern; third, to provide a lantern which can 
be lighted in the severest storm; fourth, to provide a 
lantern with a burner which will allow the turning up 
or lowering of the light from the outside without re- 
moving the shades or any part of the lantern. 

+0 + 
The Shrinkage of Iron, 

The action of fluid cast iron in the mould is some- 
what curious. When poured into a mould ina state 
of fluidity, cast iron, and especially what is known 
technically as ‘‘ very gray,” expands at the moment of 
solidification, thus giving a sharp impression in the 
mould. The expansion, slight but very noticeable, ex- 
tends until in the process of cooling the iron attains 
the stage of red heat. Contraction then takes place, 
with the result that the cooled iron is noticeably 
smaller than the mould. In making patterns for iron 
castings, therefore, pattern makers commonly allow 
about one-eighth of an inch per foot for shrinkage. 
The shrinkage in castings, however, is by no means a 
constant quality, but varies materially with the propor- 
tion existent in the pattern and the character of the 
metal used—as much as one-tenth of an inch per foot 
being allowed when casting beams and only one thirty- 
second of an inch with large cylinders, 

When any metal in a fluid state is poured into a cold 
mould, solidification commences at the outside. As 
the cooling is continued, the castings, therefore, would 
consist of a rigid outside envelope containing a soft 
interior. If, therefore, the condition of a small piece 
of such metal in the center of a square be considered 
during cooling, it will be seen that the contracting 
force existing on each side of the square will be the 
same. A cube or sphere of cast iron contracts in cool- 
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ing in a uniform manner throughout its mass. If two 
squares be placed side by side, forming a rectangle, 
on each half of the sides, the contracting forces are as 
before, but on the ends, there being no rigid division 
between the two squares, both parts exert a unit of con- 
tracting force. The result is that the contracting force 
of the ends is equal to that of the sides, or, on a unit 
of length, the contracting forces are double as great on 
the ends as on the sides. 

In casting, therefore, thin strips, the shrinkage of 
the length is very great, while in the thickness it is 
scarcely appreciable. A square plate shrinks little in 
thickness, but equally in width and breadth; a flat 
disk shrinks little in thickness, but equally in all 
diameters. A thin ring shrinks more in diameter than 
a thick one, and so on. When it is known that iron 
with different shrinkage from that generally employed 
is to be used ina foundry, the patterns are altered to 
meet the changed conditions. Silicon, unless in ex- 
cessive quantities, gives a gray, soft iron which has 
the minimum shrinkage. In many cases a judicious 
mixture of iron will give the desired result without ex- 
tra expense in pattern making. Charcoal iron has 
usually a higher melting point than that of less pure 
iron made with coke. It sets more quickly in the 
mould and contracts more, so that an extra allowance 
for shrinkage must be made in all patterns employed. 
Tt will be seen from the above that pattern makers re- 
quire special technical skill as well as knowledge of 
the iron to be used in casting for their patterns. There 
are few employments which require greater special- 
ized knowledge of rather a wide range than that of 
pattern making.—Invention. 

T+ 
The Life of the Steel Rail. 

Mr. J. F. Wallace, writing in the Engineering 
Magazine, states that while it is true that there has 
been a steady and uniform decrease in the price of 
steel during the last quarter of a century, the average 
standard weight of rail for main lines has at the same 
time increased from 60 lb. to 99 lb. per yard, and the 
quality has materially depreciated. Asan example of 
the deterioration that has taken place in quality, he 
states that during the past year he has relieved from 
a main track on tangents rails that weighed 75 lb. to 
the yard which had been in the track only five years ; 
whereas, in the same district, and under precisely the 
same traffic conditions, there still remain in the track 
60 Ib. rails that have been in service for over fifteen 
years, which it was not considered necessary to renew 
this season. While thismay bean exceptional case, 
he considers the steel rail which was furnished by the 
manufacturers fifteen to twenty years ago about 50 
per cent. better than the rail now manufactured. This 
is not intended to apply to special high class rails, 
which may be furnished by a few rolling mills under 
superior specifications, but to the ordinary rail sup- 
plied to and purchased by the majority of railroads. 

P+ Ot a 
Nut Culture. 

There is much encouragement to plant our native 
nuts and some of the foreign ones, Asa rule, our in- 
digenous trees are good bearers, and in Mr. Van 
Deman’s opinion they produce nuts of better quality 
than foreign ones. The chestnut is receiving the 
most attention now, and there areafew well-marked 
native varieties of value. Although they are smaller 
than the European varieties, they are of better qual- 
ity and very productive. The best are Delaney, 
Excelsior, Griffiu, Hathaway, Morrell and Otto. Rocky 
hillsides and other places unsuitable for tillage can be 
used with profit for nut trees, and they can be set 
about buildings and in pastures. The European varie- 
ties seem more profitable. It seems to bea rule that 
the more pubescence the nut has, the better its quality. 
European varieties are more fuzzy than the Japanese, 
and lessso than the American sorts. The most pro- 
minent of these are the Paragon, Numbo, Ridgely and 
Hannum. Japanese chestnut trees have a more 
dwarf habit, and the nut has a bitter skin. They 
graft quite readily on American seedlings, and the 
best varieties introduced are Alpha, Early Reliance, 
Grand and Superb. Among the hickories, the best nut 
tree is the pecan, a native of our Southern States, and 
the shell bark hickory, common throughout the North- 
eastern States. A firm in Pennsylvania ships more than 
twenty tons of hickory nuts every vear. The nuts 
should be planted in rough places four feet apart each 
way and thinned as they grow. Seedlings are variable, 
and so they must be grafted. The principal varieties 
are Hale’s, a larged thin-shelled sort, Leaming, Curtis, 
Elliott and Mulford. Among the walnuts, our native 
butternuts may, perhaps, be improved, but the so- 
called English walnut is the best of the family, 
although it is difficult to grow as far north as New 
York. There is no doubt that nut trees are hard to 
graft and tobud. Evaporation should be prevented 
until the sap begins to flow. When the sap starts the 
grafts should be put in underground. The scions 
should be cut soas to have th¢ pith all on one side, or, 
if necessary to graft above the ground, they should be 
covered well to prevent all evaporation possible.—Gar- 
den and Forest, 
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Sorrespondence. 


The Apprenticeship System. 
To the Editor of the SCIENTIFIC AMERICAN: 

We have read with interest your editorial ‘‘ Decad- 
ence of the Apprenticeship System” in the SCIENTIFIC 
AMERICAN of May 23, 1896, and, noting your expres- 
sion of regret that the old system is no longer gener- 
ally in use, we have thought you would be pleased to 
learn that it is still common in machine shops and 
foundries in Providence, and to some extent in use in 
Philadelphia, Worcester and other mechanical cen- 
ters. 

In Providence apprentices serve from two to four 
years, and are taken by almost every important ma- 
chine shop and foundry. In our own works there are 
81 boys serving three years. In the drawing room 
there are 7, in the pattern shop 3, in the foundry 10, 
and in the machine shop 61. The terms on which we 
take apprentices are shown by the inclosed blank, 
copies of which we are pleased to send to any who are 
interested. [his contract blank was received and is 
alluded to editorially.—Ed.] 

We pledge ourselves to give the boys thorough in- 
struction, as you will note, and they are moved from 
place to place in the shops under a prescribed routine as 
they acquire acertain degree of skill ; and we endeavor 
to give them some degree of responsibility, and do 
not allow them to be treated as mere helpers. 

There is little or no direct profit to us in having 
them, but indirectly there is a very great advantage, 
for in no other way are we as sure of obtaining satis- 
factory workmer, and there is always a probability 
that among our apprentices aresome whom we can train 
to fill important positions. A number of our assistant 
foremen aud several of the foremen and heads of the 
Manufacturing departments served their apprentice- 
ship with us; and a great many of our former appren- 
tices are foremen or superintendents of important 
establishments. 

A great many of our boys, probably the majority, at- 
tend the night sessions of the Rhode Island School of 
Design and obtain a sufficient knowledge of mathe- 
matics and mechanical drawing. They thus, between 
the school and the shop, are able to have most of the 
advantages offered by trade schools, and without dis- 
paraging these schools, which in many placesand in 
many industries are doing excellent work, we may say 
we think the greater skill is obtained under the system 
which gives the’greater number of hours to actual shop 
practice, especially in the trade of a machinist. 

One feature of the system, as it existed in former 
times, is certainly lost. The boys cannot now live inthe 
home of the head of the establishment, and, when they 
are suffered to drift into cheap boarding houses, this is 
adistinct loss and injury. Butin most cases it is pos- 
sible to find motherly women who are glad to take the 
boys into their households, and the boys whose par- 
ents live in town are best off in their own homes, 

We feel, therefore, that in its most important feat- 
ures the old apprentice system can be maintained un- 
der existing conditions in our line of business, and we 
believe manufacturers should be urged to continue it, 
and that every influence should be brought to bear 
upon parents and upon boys, as wellas upon manu- 
facturers, to place it first in importance, and not to 
have it considered as secondary or subordinate to a 
system of trade schools, however excellent they may be. 

Brown & SHARPE MANUFACTURING COMPANY. 

Providence, R. I, June 23, 1896. Per Z. Chafee. 


The Future of Chemistry. 

Has chenical analysis, like other dogs, had its day ? 
Or is chemistry about to enter upon a new phase? 
Analysis certainly does not tell vs enough. Nearly, if 
not quite, all the prominent steel makers of the United 
States, for example, have made steel springs to the 
specifications of the Pennsylvania Railroad. These 
specifications require that the steel shall show a cer- 
tain chemical analysis; and yet it is stated to be a 
fact that one certain maker who makes steel which 
conforms to the requirements, so far as chemical test 
can determine, yet not more closely than the other 
makers conform to it, gets in the open market a con- 
siderably higher price for his springs than any other 
maker. And the railroad company in question has 
demonstrated to its satisfaction that it can afford to 
pay this higher price because the springs, notwith- 
standing that chemical analysis shows them to be pre- 
cisely identical with the others, give enough better re- 
sults in service to more than justify the higher price. 
It is the same with fine irons. 

Take Swedish iron as an example. It is well known 
that this iron possesses certain qualities not possessed 
by any other iron known; yet irons have been pro- 
duced elsewhere which, so far as the most exhaustive 
chemical tests can show, are precisely identical with 
the Swedish iron. It seems, therefore, that a chemi- 
eal test will not tell us all we must know about such 
matters. Where chemical analysis fails to show the 
difference between two specimens of steel or iron, the 
microscope a8 now used will show a very decided dif- 


ference between them, and the difference thus shown 
seems to bear some relation, more or less exact, to the 
differences that are shown by the same specimens 
under physical tests. We are therefore likely to see a 
much larger use of the microscope in the future. Will 
metallurgical chemists, therefore, be ata discount ? 
—Iron and Coal Trades Review. 
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Recent Patent and ‘Trade Mark Decisions, 
Office Specialty Manufacturing Company v. Cook & 

Cobb (U. S. C. C. N. Y., Wheeler, J.), 73 Fed. Rep., 

684, 

Paper Holder.--The Smith & Shannon patent, No. 
217,909, has been held valid and infringed, following 
prior adjudications, 

Expiration Because of Foreign Patent.—A U. S. 
patent terminates with a foreign patent on the same 
thing that was obtained not in the American patentee’s 
name, nor that of his employers, but was obtained in 
connection with their interests. This clause of the 
statute is not confined to the inventor. 

Compressor for Paper Files.—The Cleague patent, 
No. 312,086, has been held to have expired with the 
previous German patent. 

Invention. —There is no patentable invention in ex- 
tending every other letter of an alphabetica! index out- 
ward from, instead of in front of, the one above, mak- 
ing two rows instead of one, whereby the total length 
of the sheets is reduced one-half. 

Index for Paper Files.—The Shannon patent, No. 
331,259, has been held void for lack of invention. 


Miller v. Donovan (U. 8. C. C. A., 2d Cir.), 73 Fed. 
Rep., 682. 

Infringement of Patent for Road Cart.—The Miller 
patent, No. 371,090, is restricted as to its first two 
claims, by the prior state of the art, to combinations 
having longitudinal springs of the precise form shown; 
hence these claims are not infringed by a cart which 
does not have the two part spring described in the 
patent. 

Limitations of Patents for Road Carts.—The Miller 
patent, No. 459,098, designed to give to the longitudinal 
springs an increased longitudinal motion, and its first 
two claims are, in view of the prior art, limited to the 
precise form of spring shown, for it was old there- 
tofore to give play to the spring for running one or 
both ends through eyes or slot with rubber packing, 
washers, ete., to prevent rattling or toofree play of the 
ends of the spring. 


Jackson v. Vaughn (U. 8. ©. C. Cal., Morrow, J.), 73 
Fed. Rep., 887. 

Purchase from Territory Licensees to Sell in For- 
bidden Territory.—The owners of certain patents on 
horse hay forks granted a license to a firm in Ohio to 
exclusively manufacture and sell such hay forks within 
the territory of the United States lying east of the 
Rocky Mountains. The licensees agreed that they 
would not permit any of such hay forks made by them 
to be sold west of a line drawn north and south along 
the western margin of the Great Salt Lake Valley, 
and extending north and south therefrom to the 
boundary lines of the United States. The agent of 
the Deere Implement Company, of Illinois, who was 
located at San Francisco, ordered 100 horse hay forks 
covered by the patents referred to, of the Illinois com- 
pany, whichin turn bought them from the Ohio firm 
and then shipped them to San Francisco, where they 
were sold by the agent of the Illinois Company. The 
court held that the San Francisco agent was not liable 
for infringing the patent. 

Right to Buy and Sell Patented Articles—One who 
buys patented articles from oneauthorized to sellthem 
at the place where they are sold, becomes possessed of 
an absolute property in such articles and cau sell them 
at any time or place. 


Bonsack Machine Company v. Elliott (U. 8. C. C. A., 
2d Cir.), 73 Fed. Rep., 884. 

Infringement of a Patent for Cigarette Machines.— 
The Emery ‘belt” patent, No. 216,164, for a cigarette 
machine is limited, as to claims 10 and 12, to an end- 
less belt curved transversely into tubular form to con- 
stitute a mould for compressing the tobacco into a filler, 
and such claims do not covera flat belt that merely 
supports and carries the filler after it has been formed 
by some other device. 


Bernheim v. Boehme (U.S. C. C. A., 3d Cir.), 73 Fed. 
Rep., 833. 

Catches for Satchels.—The Lieb patent, No. 242,944, 
has been held void because of the prior Lagowitz 
spring catch. 

Limitation of Patent for Catches for Satchels.—The 
Flocke patent, No. 308,716, if sustainable at all, must, 
in view of the Lagowitz spring catch, be limited to a 
eatch having three cam projections placed equidistant 
on the shaft, and is not infringed by a catch having 
two such projections. 


Fenton Metallic Manufacturing Company v. Chase 
(U.S.C. C N. Y., Lacombe, J.), 73 Fed. Rep., 833. 


Invention._-No invention is required to provide 
skeleton frame, rolier-shelf book cases with ‘*hand 
holes” or recesses to facilitate lifting the books from 
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the shelves, because of the hand holes in the old- 
fashioned wooden shelves. 

Prior Decision in Support of Preliminary Injunction. 
—A prior decision by the Supreme Court of the Dis- 
trict of Columbia, granting an injunction in a case 
where the defendants had been bound by the result of 
a former interference proceeding in the Patent Office, is 
not sufficient to support a motion for a preliminary in- 
junction against one who wasa stranger to such in- 
terference proceeding. 

Book Cases.—The Hoffman patent, No. 450,124, has 
been held void for lack of invention. 


Consolidated Fastener Company v. Columbia Fast- 
ener Company (U.S.C. C. N. Y., Coxe, J.), 78 
Fed. Rep., 828. 

Jurisdiction of Corporations in Patent Cases.—A 
New York corporation whose certificate of incorpora- 
tion provides that its principal business office is to be 
in the city of New York, but that its business is to be 
in the city of New York and such other places as the 
company may select, may be sued in the northern 
district of New York for an infringement committed 
there, where it had advertised that its place of busi- 
ness was at acertain town in that district and such 
was found to be the fact. It is doubtful whether a 
corporation can be sued in the southern district if the 
infringement ot the patent was committed in the 
northern district, although its charter provides that 
its principal office is to be in New York City. 

Preliminary Injunction.—Where there have been 
no court decisions sustaining a patent, if the court 
can see that there is a fair controversy on the two 
vital questions of patentability and infringement, the 
wiser course is to postpone their consideration until 
the final hearing, and without a preliminary injunc- 
tion, although a bond might be required of the de- 
fendant. 


Albany Steam Trap Company v. Worthington (U. S. 
Cc. C. N. Y., Townsend, J.), 73 Fed. Rep., 825. 

Limitation of a Patent for Pump Regulating 
Valves.—The Blessing patent, No. 207,485, has been 
construed in connection with the disclaimer and held 
to be limited to the precise means described for auto- 
matically regulating a pump for returning toa steam 
boiler the water of condensation by means of a sys- 
tem that is not open to the atmosphere. 


Northall v. Bernardin (Pat. Comm.), 75 O. G., 1853. 

Reopening Interference Case by the Commissioner 
After Decision in Court of Appeals.—In this case, after 
the decision in the Court of Appeals, entirely new 
evidence was discovered in the nature of a fraudulent 
alteration prior to the suit of the date of a drawing 
exhibit which had been used in the case, but the com- 
missioner refused to open the case and admit such evi- 
dence after the decision of the Court of Appeals, 
because of a doubt as to his authority to do so, and 
also beeause the petitioner has aremedy by a billin 
equity in the United States courts, where such evi- 
dence could be introduced and the ease properly heard 
and decided. 


Ex Parte Briggs (Pat. Comm.), 75 O. G., 1854. 

Appeal from Rejection of Claims.—In an appeal 
from the rejection of a claim to the examiners-in-chief 
the appellant must be prepared to show that the claim 
is allowable when viewed from every standpoint, and 
the action of the examiners-in-chief is not confined to 
the determination of the sufficiency or insufficiency of 
the reasons for the examiner in rejecting the claim. 

Invention.—The use of a rack and pinion for raising 
and lowering a cutter head used in an ice planer in- 
volves no invention, in view of the previous use of such 
rack and pinion for adjusting a wood planer, as such 
planers are analogous devices. 

+0 

Slow Crystallization of Amorphous Powders. 

To acertain degree most metals will weld at tem- 
peratures considerably below their melting points, at 
which we, therefore, have to presume them to be in a 
semi-liquid state. Allovs are formed under similar cir- 
cumstances, and Mr. Walthére Spring has shown that 
not even actual contact is required for this purpose. 
For instance, lumps of copper and of zine, a slight dis- 
tance apart from one another, united to brass. If we 
explain this observation, with Mr. Spring, by the 
plausible assumption of a volatilization of both con- 
stituents from the solid state, we really introduce 
another factor, and can dispense with the semi-liquid 
state, although the one phenomenon does not exclude 
the other. But we need not strain our imagination to 
conceive partial fusion. The molecules of solid bodies 
need not all vibrate with the same velocity at a certain 
average temperature. A complete uniformity of tem- 
perature does certainly not exist, and welding may be 
due to molecules which are substantially warmer than 
the bulk of the metal, while other particles may, at 
the same time, still be at a lower temperature. This 
explanation is independent of the chemical nature of 
the body, and should generally apply to bodies which 
can bear a certain heating without undergoing chemi- 
cal decomposition. According to this view, a solid is 
not a finished mass incapable of changing its shape.— 
Engineering. 
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BALLISTIC TEST OF _ RE- 
FORGED ARMOR PLATE 
FOR THE RUSSIA. 

The continued progress 
made in the manufacture of 
armor in this country by the 
Carnegie Steel Company, 
Limited, is well illustrated by 
the engravings we present 
this week of the results of the 
ballistic test of the last Rus- 
sian trial plate for the Rus- 
sian armored cruiser Russia, 
tested at the naval proving 
ground at Indian Head, 
May 138, 1896. 

The tough, hard armor 
manufactured by the Carne- 
gie Company under the pat- 
ent of W. S. Corey represents 
the latest development in the 
manufacture of American 
armor plate. The combina- 
tion of the qualities of tough- 
ness and hardness is obtained 
as the result of special chemi- 
cal composition, work, super- 
carbonization, reforging, and 
water hardening. The final 
operation is the actual 
face hardening (frequently 
ealled tempering), and it con- 
sists in the sudden applica- 
tion of a suitable cold liquid. 

The plate in question was 
16 feet long, 8 feet wide, and 
tapered from 8 to 4 inches in 
thickness; and was of nickel 
steel, face hardened and re- 
forged. It was attached by 
bolts in the usual manner to 
a wood backing and was at- 
tacked in rapid succession by 
five 6 inch and three 4 inch 
Holtzer armor-piercing shell 
fired at high velocities, the 4 
inch projectiles being fired 
only against the thinnest sec- 
tion of the plate. 

The requirements of the 
test were that four 6 inch 
projectiles fired at striking 
velocities of 1,856 foot seconds, 
and four 4 inch shell at strik- 
ing velocities of 1,926 toot sec- 
onds, should not get entirely 
through the plate and back- 
ing norcrack the plate suffi- 
ciently for any portion of it 
to leave the backing. 

Owing to the very great ir- 
regularity of the Dupont 
brown powder employed, the 
velocity of the third shot was 
so much below that required 
that an additional 6 inch pro- 
jectile was fired at the point 
marked No. 5, very near to 
impacts Nos.1 and 2. Butas 
the plate stood up so weli 
under its repeated battering, 
the fourth 4 inch shot was 
waived. 

The projectiles were fired in 
such quick succession that 
the stresses caused thereby 
inust have seriouslv taxed the 
plate. This method of test 
would certainly discover any 
lack of uniformity in the 
plate, while its ability to keep 
out and completely pulverize 
a 6 inch Holtzer shell when 
fired at a striking velocity of 
2,149 foot seconds showed 
what splendid ballistic resist- 
ance it possessed. 

The proximity of the points 
of impact to the edges and 
corners of the plate and to 
each other; the number, 
rapidity of attack and high 
velocities of the projectiles ; 
subjected the plate to such 
an unusual test that General 
Mertwago, the president of 
the Russian inspection com- 
mission in the United States, 
recommended that the re- 
maining armor under manu- 
facture by the Carnegie Com- 
pany be accepted without 
further test, which recom- 
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mendation the Russian 
government __unhesitatingly 
granted. 

In fact there seems to be no 
doubt that the plate would 
have kept out any projectile 
of a caliber equal to the thick- 
ness of the plate at the point 
of impact if fired at service 
velocities. This certainly is 
an excellent protection for 
any ship. Both Russia and 
the Carnegie Company are 
to be congratulated. 

The following table gives 
the details of the test: 
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* This round fired at the request of the 
Carnegie Company, the group of armor 
having been accepted after the eighth 
shot. 
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Water Pressure at Two 
Hundred Feet. 

A crushed mass of iron now 
lying in a scrap yard at Pitts- 
burg demonstrates the tre- 
mendous pressure of water at 
a great depth. It was con- 
structed fora diving bell, and 
was intended for use in Lake 
Michigan. As originally con- 
structed it was acube about 
six feet square, tapering 
slightly at both ends. The 
material was phospor bronze, 
five-eighths of an inch thick. 
Each plate was cast with a 
flange, and they were bolted 
together, the bolts being 
placed as closely together as 
was consistent with strength. 
The side plates were further 
strengthened by ribs an inch 
thick and two inches wide, 
and the entire structure was 
strongly braced. The win- 
dows, intended to be used as 
outlooks by the divers inside, 
were three inches square, for- 
tified with iron bars and set 
with glass plates one inch 
thiek. The entire weight of 
the bell was 23,0°0 pounds. 
When completed it was sent 
to Milwaukee and towed out 
into the lake about twelve 
miles, where there was over 
two hundred feet of water, 
and was sent down for a test. 
The manufacturer of the bell 
wasso confident of itsstrength 
that he wanted to go down 
init onthe test trip. It was 
well he did not. When it 
reached a depth of about two 
hundred feet, strong timbers 
which had been attached to 
it came to the surface in a 
splintered condition. Sus- 
pecting an accident, the bell 
was hauled up and found to 
be crushed into a shapeless 
mass. The inch thick plate 
glass bull’s eyes were pulver- 
ized and the entire body of 
the bell forced inward until 
none of its original outlines 
remained. On a basis of two 
hundred feet depth, the pres- 
sure that crushed this seem- 
ingly invulnerable structure 
was 86°8 pounds per square 
inch, or 358,924 pounds to 
each side of six feet square. 
The total pressure, therefore, 
on the cube was 2,728,548 
pounds, or 1,361°7 tons.—In- 
dianapolis Journal, 
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A GIGANTIC TURTLE. 

There exists at present upon Mauritius Island a 
gigantic land turtle belonging to Mr. Antelme, who 
received it in May, 1895, from the Six Islands or Egmont 
Islands, located in the Indian Ocean to the northeast 
of Madagascar. Accurate dataand some photographs 
sentfrom Mauritius, by Mr. Sumeire, to Mr. T. Sanzier, 
at Paris, permitted the latter gentleman to give a de- 
scription of this extraordinary animal that was em- 
bodied in a note presented by Prof. A. 


This modest army of naturalists will wage bloody 
war against all animal life—not domesticated—met on 
the march. Before resting in camp each night they 
will set several hundred traps for catching nocturnal 
animals. As they proceed on the march by daylight 
they will rain showers of hot lead. upon birds and 
beasts. For killing birds and small animals will be 


used shotguns with auxiliary barrels of frou: 0:22 to 0°32 
These will fit insice the ordinary barrels, and 


caliber. 


Milne-Ed wards to the Academy of Sci- 
ences at its session of September 9 last, 
and published in the Comptes Rendus., 
We reproduce two of the photographs 
in the accompanying engravings. 

The first, in which the turtle is seen 
in profile, gives an idea of the length, 
in a straight line, of the animal’s 
carapax, which reaches 4°33 feet. The 
view of the back, with a reproduction 
of a metric measure and of four men 
holding the animal, gives a perfect 
conception of the size, length and 
form of this gigantic reptile, whose 
weight is528 pounds. The length of 
the carapax in following the curve is 
5°35 feet. This turtle, according to 
all probabilities, belongs to the spe- 
cies Gescribed by Dumail and Bibron 
under the name of Testudo Daudinii. 
—L’ Illustration. 

———_0-¢ ¢ —____- 


A Government Biological Survey. 


BY JOHN ELFRETH WATKINS, JR., IN THE EVENING 
TELEGRAM. 


animals and weeds abound, or are likely to migrate 
when certain species are introduced. This will further 
save our country, it is thought, many thousands of 
dollars. For instance, a farmer may want to plant 
potatoes on the side of a mountain. He will look at 
the biological map and first learn between what alti- 
tudes potatoes will flourish. He will next locate the 
potato bug zone. He will plant anywhere in the 
potato zone except that part intersected by the potato 
bug zone. 


Washington, June 16.—The Biologi- 
cal Survey will be the name of a 
brand new government institution to 
go into existence the first of next month. Mr. Morton, 
the Secretary of Agriculture, is tobe its creator, and it 
will be conducted under the jurisdiction of his depart- 
ment. Just as the Geological Survey determines the 
mineral belts of the country, the new Biological Sur- 
vey will determine its animal and vegetable belts. 

The result is expected to be a tremendous economic 
advantage to our producers, declares the Washington 
Star. Our agriculturists, horticulturists, stock raisers 
and those engaged in any of the various animal or 
vegetable industries are, after a few years, to be given 
charts showing the exact portions of each State and 
Territory where certain animals and vegetables can be 
advantageously raised. These will be supplemented 
by a great catalogue containing every land animal and 
vegetable of the world, and indicating the areas in 
which they may be raised or cultivated by Americans. 

Millions of dollars are thrown away each year by 
farmers and other producers, who plant seed in the 
wrong soil or climate, or 
who undertake to breed 


The same theory applied to other 
forms of life would hold good for level 
lands, all of which are included in one 
of the various zones. Minks, weasels, 
rats, mice, moles and other denizens 
of the field which prey upon produce 
will be located just as insects. In de- 
termining their zones, as well as those 
of weeds, it must be predicted whether 
they will prosper in new localities after 
the introduction of plants and animals 
upon which they depend for subsist- 
ence. Not only will persons living in 
affected zones be warned against 
raising certain things, but those ad- 
jacent will be advised to get rich by 
raising those things affected in the 
nearby injurious zones, 

What foreign products are adapted 
to our zones? This, Dr. Merriaimn tells 
the writer, is the greatest of all eco- 
nomic problems to be solved by his 
survey. As soon as we know definitely 
where to put them, we can take any 


Fig. 1-GIGANTIC TURTLE FOUND IN THE EGMONT ISLANDS-SIDE VIEW. 


will dispatch shot almost as fine as powder, so selected 
because it does not injure the specimens. 

As each animal is trapped or shot it will be skinned 
and stuffed. Its skull will be saved and sealed in a 
glass bottle. Tags attached to each specimen will 
contain its name and the exact locality where it was 
found. Specimens of characteristic species collected in 
this manner throughout the country will be studied 
with reference to plotting the animal ‘belts or zones. 
This work, which is of preliminary nature, is almost 
completed, characteristic specics of almost every State 
having been collected by the division cf ornithology 
and mammalogy. 

Charts will be completed showing the belts occupied 
by each species, studied one at a time. The natural- 
ists will have before them as many large topographical 
charts as the total number of species found. The zone 
of the mink, for instance, will be determined by taking 
each specimen of that species found in the field and 


animals where the atmo- | 
sphere and food resources | 
are uncongenial. An ef- 
ficient corps of naturalists 
will make a detailed sur- 
vey of the whole country, 
counting and classifying 
the living species found in 
each county of each State 
and Territory. They will 
also note the Jconditions of 
climate, altitude and soil, 
and will note how far each 
condition influences the 
distribution of the species. 
No other country in the 
world has ever instituted 
a survey of this kind. 
The chief of the new 
survey will be Dr. C. Hart 
Merriam, now chief of the 
division of ornithology 
and mammalogy in the 
Department of Agricul- 
ture. The field work will 
be performed by six natu- 
ralists to be distributed 
about the country and 
shifted from North to 
South, according to 
change of season. In a 
few weeks Dr. Merriam 
will start out upon a sur- 
veying tour in the far 
West. His equipment will 
consist of a light buckboard, with outriggers, to be 
drawn by mules. Upon the back of this will rest a 
large chest for containing specimens. The outrig- 
gers will hold the camp equipment and subsistence, 
which wiil include dry rations, to be eaten with such 
game as may be met on the way. The doctor will be 
accompanied by his first assistant, Mr. Vernon Bailey. 
Both will ride saddle horses, while a third man will 
drive the team and act as a packer. 
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animal or plant species and find ita 
suitable climate. We have a sample 
here of practically every life-zone in 
the world. Foreign species introduced 
here in appropriate climates have, so far, seemed to 
prosper better than in their native climes. This, Dr. 
Merriam says, is for the reason that they get away 
from their natural enemies. The best example of this 
is the English sparrow. 

By artificial selection, domestic animals can be 
adapted more widely to the different zones than 
wild ones, but there is a limit which frequently causes 
breeders of foreign species to lose many dollars. For 
instance, much money has been lost by American 
breeders who have striven to raise Jersey cattle in 
high zones where Holsteins will prosper, but where 
the former will perish. 

0+ 0 +e —___ 
Suggestibility of Crowds. 

The spontaneous phenomena which the Germans 
call Massenpsychosen—a word denoting a state of 
mind shared by a mass of people at once—are nothing 
more than Nature’s experiments in suggestibility con- 
ducted on a large scale for 
our benefit. The panic is 
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Fig. 2GIGANTIC TURTLE—DORSAL VIEW. 


naking on a map a dot, showing the locality where 
cach was killed. These dots will cluster, and the areas 
included in the clusters will be tinted in a representa- 
tive color. The same process will be employed for 
plotting zones for each species of vegetable. 

Besides indicating the sections of the country in 
which valuable animal and plant life can be raised 
with success, Dr. Merriam tells the writer that his sur- 
vey will determine the zones in which injurious insects, 
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a familiar illustration. The 
terrifying suggestion 
which each man could 
easily brave alone becomes 
so intensified in being re- 
flected upon him from a 
thousand frightened faces 
that he gives way and be- 
comes for the time being 
an unreasoning struggling 
animal. During every 
great strike such pheno- 
mena are common. A 
crowd gathers, the spirit of 
disorder is abroad, and the 
soberest of citizens feels 
his fingers fairly itching 
for mischief. A stone is 
thrown, another, and then 
another, and in a few mo- 
ments every man is vying 
with his neighbor to see 
how much damage he can 
do. In these cases the fre- 
quently repeated sugges- 
tions given by the words, 
and still more by the 
deeds, of others overcome 
the results of years of 
training in orderly habits, 
and when the excitement 
has subsided many a par- 
ticipant in the late riot 
may fall to wondering 
“what in the world pos- 
sessed him.” The colloquial phrase, like many an- 
other, enshrines a truth. He was indeed possessed— 
not by any evil spirit, to be sure, but by myriads of 
delicate physical impulses, which. streaming in through 
eye and ear, prompted him with almost irresistible 
force to violence.—Popular Science Monthly. 
"2+ 0+ 

Pror. L. L. Dycus, of the University of Kansas, 

has gone to Alaska with a view to Arctic exploration. 
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Notice to Our Readers. 

In order to obtain the opinion of the readers of the 
SCIENTIFIC AMERICAN as to what invention éntro- 
duced within the last fifty years has conferred the 
greatest benefit upon mankind, we publish the accom- 
panying card, which please cut out and return to the 
editor. ‘Those who preserve the paper for binding and 
do not desire to deface their files, or who read this 
notice at a library, will please answer by postal card. 
It is desired to get as full a vote as possible. The 
result of the vote will be published in the Special 
50th Anniversary Number of the SCIENTIFIC AMERI- 
CAN on July 25. 
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Some Odd Inventions, 

A very odd inventor was the famous Drummond, of 
Hawthornden; of such finished oddity, indeed, that he 
appears to have forgotten all about his wonderful 
notions after publishing them in the most conspicuous 
form possible. The tale has been diversely interpreted; 
we have room only for a mere hint of the facts. Drum- 
mond was a poet, of wide culture, of the most amiable 
disposition; well born and well to do; that is, a man 
whom one would not suspect of mechanical inclina- 
tions. Nor has any evidence been found to suggest 
that he had a secret leaning that way. But suddenly 
the realm of Scotland learned that this gentle 
scholar was prepared to turn out military engines of 
the most awful truculence in great variety. There 
could be no question of the fact, for his gracious Ma- 
jesty Charles I announced it in a solemn proclama- 
tion, dated *‘ Hampton Court, the last day but one of 
the month of September,” 1626. In that document 
Drummond undertook to produce sixteen machines 
specified, and he had ‘‘not a few inventions besides.” 
They all had long Greek names—a very characteristic 
touch—but he was good enough to translate them for 
the convenience of the vulgar. The descriptions are 
long also, which is a pity, for the quaint effect is lost 
in abbreviation. 

First comes Baktrobrontephon, the Thundering 
Rod, ‘‘ from the dreadfulness no less than the sudden- 
ness of its effect ;” it appears to have been an improved 
carbine. Next, Lonkakontises, the Thrusting Pike—in 
the nature of a bayonet probably. Then Armaker- 
aunos, the Thundering Chariot, vulgarly the Fiery 
Chariot, which we give up. Anoxibaliston, an open 
gun. Plastoskedastikon, vulgarly the Flat Scourer, 
for defending wails and ships. Probolekinetos, the 
elephant or cavalier errant, for attacking walls; a 
new kind of vessel called, ‘from its truly stupendous 
and terrible effect,” Limenolotheutes, vulgarly Levi- 
athan. After ten of these horrid marvels, we proceed 
to scientific invention; as the Anerometron for caleu- 
lating the strength of winds; ‘“‘a certain light kind of 
craft” which can sail against adverse breezes called 
Enaliodromos—the Sea Postilion, ete. The list ends 
with one ‘organic machine producing from a natural 
and never-wearied cause Pervetual Motion,” which 
receives the name Aeikinetos, the Eternal Mover. 
Every line of the voluminous papers which Drummond 
teft has been scanned again and again by admiring 
editors and biographers, and it can be asserted that no 
shadow of allusion to this extraordinary announce- 
ment can be found among them. But there it is, 
among the state papers, without possibility of error— 
“Our Faithful subject William Drummond, of Haw- 
thornden,” the hero is named.—London Standard. 

+--+ 
Amount of Sleep Required. 

‘*A healthy infant sleeps most of the time during 
the first few weeks,” says the New York State Medical 
Journal, ‘‘and in the early years people are disposed 
to let children sleep as they will. But when six or 
seven years old, when school begins, this sensible 
policy comes to an end, and sleep is put off persistently 
through all the years up to manhood and womanhood. 
At the age of ten or eleven the child is allowed to sleep 
only eight or nine hours, when its parents should in- 
sist on its having what it absolutely needs, which is 
ten or eleven at least. Up to twenty a youth needs 
nine hours’ sleep, and an adult should haveeight. In- 
sufficient sleep is one of the crying evils of the day. 
The want of proper rest and normal conditions of the 
nervous system, and especially the brain, produces a 
lamentable condition, deterioration in both body and 
mind, and exhaustion, excitability, and intellectual 
disorders are gradually taking the place of the love of 
work, general well-being, and the spirit of initiative.” 


THE VEGETATION OF LOWER CALIFORNIA. 

Lower California is a peninsula that extends paral- 
lel with the North American continent from 32° to 22° 
north latitude, that is to say, a little beyond the 
Tropic of Cancer. It forms part of the Mexican States 
and its limits are: at the north, the Desert of Color- 
ado; at the west, the Pacific Ocean; and at the east, 
the Gulf of California. Its width (from 20 to 25 
leagues, on an average) is slightin proportion to its 
length (about 330 leagues). 

The temperature and hygrometric state of this pen- 
insula are exceptional. Rain is very rare, and so vege- 
tation suffers. The latter has, as representatives, but 
a limited number of herbaceous plants and very few 
trees. Succulent plants, such as the Cactaceex, are met 
in considerable abundance and sometimes of gigantic 
size. Theorder Fouquieracee, composed of some very 
interesting species, develops almost exclusively at this 
point of the globe. Asfor the yuccas, which domin- 
ate the series of arborescent species, they accommo- 
date themselves perfectly to the conditions of excessive 
dryness of the country, and this has given them the 
name of desert palms, Finally, we also meet with 
two orthree species of Prosopis, of the order of Legum- 
inose, anda curious fig tree of which we shall speak 
further along. 

It will be understood that in such a country the 
wealth of the soil lies in the metals that are extracted 
from its depths rather than in remunerative cultures. 
The flora of Lower California is therefore poor, and is 
not absolutely special to it, since it extends beyond 
the frontier into Arizona and the neighboring terri- 
tory that the United States have taken away from 
Mexico, as well as along the Mexican coast situated on 
the other side of the Gulf of California. This flora, 
upon the whole, does not characterize Lower Cali- 
fornia solely, but is typical of this entire American 
region. 

In order to protect themselves against a nearly con- 
stant evaporation, the plants of this country have had 
to take on strange forms, in diminishing the evapor- 
ating surfaces, which are usually the leaves. So the 
latter are rare or ephemeral. At all points where 
water is wanting, we meet only with dry and stony 
hills clothed with gnarled trees or leafless shrubs. 
Cactaceous plants alone relieve the dreary aspect of 
the country by their green color. But, when an 
abundant rain supervenes, nature, dead in appear- 
ance, is seen in a short time (two or three days only) 
to assume a new aspect. The vivifying element, so 
ardently awaited, gives these plants a holiday attire. 
A magnificent herbaceous vegetation soon covers the 
desolate and superheated earth, which was not even 
benefited by dew, which the stored-up heat checked. 
However, this fine state of things is of short duration. 
It may last several weeks, unless the action of the 
wind and the heat of the sun come to change the 
scene at short notice. Here is the whole explanation 
of the strange vegetation of Lower California. If, 
supposably, the humidity were prolonged, and the 
rains more frequent, we should find a tropical flora 
here in all its forms. 

The fertility of the soil of this country is therefore 
unquestionable when water reaches it. We know, 
from evidence, that the missionaries in times gone by 
undertook farming here, which is still prosperous, 
although it is in inexperienced hands. These pioneer 
husbandmen impounded the rain water in the valleys 
by means of dams, so as to preserve it aslong as pos- 
sible for the benefit of their agricultural enterprises. 

Although the foliaceous trees of these regions shed 
their leaves as soon as the dry season returns, the lax 
and soft tissues of their trunk, as well as the bark and 
pith, hold enough water in reserve to permit them to 
endure the persistent heat without perishing. The 
Fouquieracez (coach whip cactuses), represented by 
three or four species only, are, with the Cactacee, ex- 
amples of this phenomenon. 

That portion of the peninsula that faces the Pacific 
is more favored than the side that skirts the Gulf of 
California. The sea breezes coming from the west 
moisten the atmosphere of this coast without reaching 
the eastern one, and so the species of plants that are 
stunted at the east are much better developed upon 
the western coast. It is here that we meet with the 
torote and the lomboy—trees of medium size whose 
leaves And flowers disappear shortly after expanding. 
Yet their branches are often covered with a foliation 
slightly recalling the large sized lichens that cover the 
surface of the trees of our forests. These are Brome- 
liads of the genus Tillandsia, of which we shall speak 
again further along, and which live as epiphytes, 
pressed against each other and not meeting with the 
necessary conditions of humidity upon the opposite 
side of the mountain. 

The torote belongs to the genus Bursera, some of the 
species of which are exploited in Mexico for the essen- 
tial oil that is extracted from the trunk and branches 
of the tree. The name of linaloe has been given to 
these particular species ever since the conquest of 
America. The structure of their woodisvery peculiar. 
Ligneous fibers are rare in it, and the element that pre- 
vails is ligneous parenchyma, that is to say, a tissue 
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with a thin walland not possessing the elongated form 
of fibers; and then come medullary rays of the same 
consistence, so that when it is desired to split this 
wood it resists and, owing to its elasticity, expels the 
wedges that one endeavors to drive into it. There is 
still another peculiarity to be pointed out. The essen- 
tial oil of linaloe that is obtained through distillation 
does not exist in woed that is in a healthy state. In 
order that it may appear in the cells of the paren- 
chyma, the wood must be in a state of necrosis, that is 
to say, dead. When a smallish branch has been 
broken (and the natives do not deprive themselves of 
the pleasure of mutilating these trees), the alteration 
that ensues extends from one place to another and the 
essential oil is seen by the brownish color that appears 
to gradually fill the cells of the wood. It is then that 
through distillation is obtained the essential oil of lin- 
aloe that is used in perfumery. 

An endeavor was once made to utilize the bark of 
the torote, which contains a large proportion of tan- 
nin (from 10 to 12 per cent), but the exploitation of it 
was abandoned on account of the cost of transporting 
the bark. 

The lomboy is less interesting. It is an arborescent 
Euphorbiad of the genus Jatropha, with soft wood, 
and which sheds its leaves during the dry season, like the 
preceding. Nevertheless, its bark contains a red juice 
which makes an indelible stain, and which, perhaps, 
from a chemical view point, possesses properties of 
some value. 

To return to the Bromeliads, of which it has beena 
question above, we should add that they are probably 
the only known examples of plants of their order that 
are used as forage. The species observed by one of 
us is the Tillandsia recurvata, vulgarly called tojin, 
which covers the branches of the above named trees, 
and which is eaten with avidity by animals, for want 
of other and more succulent plants, during droughts. 

There is, however, another kind of forage that will 
surprise the reader quite as much to learn about, al- 
though it has its analoguein Algeria and in the regions 
in which grows the Barbary fig tree, that the dromeda- 
ries do not disdain. Under the name of visuaga are 
designated throughout Mexico the large cactals be- 
longing to the genus Echinocactus, and which, with 
age, reach 6 and sometimes 10 feet in height, as stated 
by Dr. Weber. These plants have prominent longitu- 
dinal ribs and are provided with hook-shaped spines. 
The diameter of their trunk may reach 25 or 30 inches. 
When forage gives out, the inhabitants, by meansof a 
special instrument called a machete, remove all the 
spines from the visuaga by excoriating, from top to 
bottom, the summit of the ribs that bear them. Then 
they cut the fleshy mass of these visuagas into slices 
in order to feed them to horses and cattle, which are 
very fond of them. Finally, the spines of these Echi- 
nocactiare used as fish hooks. 

There are other cactals that are at least as curious 
and usefulas the visuagas. Such are the pitahayas, 
a name applied to various species of the genus Ce- 
reus. 

These plants are true fruit trees. In fact, many 
of them bear saccharine or acidulous fruits that are 
eaten raw or preserved, or that are dried like prunes, 
and the equivalents of which are the Barbary figs 
that are sold in the south. The pitahaya dulce, p. 
agria, p. barbona, ete., are of the number. 

Finally, there are others still that bear the name of 
eardon (Fig. 2). These form trees that, when old, reach 
a height of 50 or 60 feet and a diameter of 25 or 30 
inches at the base. Their candelabra form allows 
them to be distinguished at great distances. One of 
these species is referred to Cereus giganteus or to C. 
Pringlei, which is closely related to it. 

It will be understood that such plants need a stiffen- 
ing tissue. In the centerof the trunk and branches 
there is a very thick pith which becotnes destroyed 
with age, so that the plant forms a genuine tube, hav- 
ing the ligneous cylinder as sides. The wood of which 
it is formed, although not very strong, is quite homo- 
geneous, and its cylindrical arrangement assures its 
solidity, so that cardons are used as building material 
and as fuel. 

Many other species of the order Cactaceex, but of 
small size and varied form, are found here. Butthese 
nave merely a scientific interest. 

The vuccas are the only trees that hold their leaves, 
and, as they are monocotyledons having more or less 
resemblance to palm trees, they are named in the 
United States and Mexico desert palms (and also 
Spanish bayonets, Adam’s needles, etc.) These plants 
and the cardons are about the only arborescent ones 
met with in the Mohave desert of Sonoraand in all the 
analogous districts of Lower California having sterile 
portions. These vuccasare called heredaty]! cimarron. 
They are more numerous and better developed upon 
the Pacific slope, and the specimen shown in Fig. 3 is 
certainly the largest example that is known. Anen- 
deavor has been made to utilize these plants by em- 
ploying their leaves, which are rich in filaments, for 
the manufacture of paper pulp. In certain parts of 
Mexico, their root stock is used as soap, on account of 
the large proportion of saponine thatit contains. In 
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Lower California the interior of the trunk is used for|a cortex—a sort of shining parchmented skin (rhyti-|to turn it to some account. The International Com- 
the manufacture of mattresses. To this effect, the trunk | doma) for resisting transpiration to as great a degree] pany, which was organized for the exploitation of the 
is allowed to macerate for some time in water, and the|as possible. Beneath this is found a half inch layer of | land and the agricultural and other products of the 
interior is then extracted, beaten and exposed to the | thick and almost usseous cells (sclerenchyma) forming | northern part of Lower California, thought that it 
sun. There then remains a fibrous mass which, hav-|a rampart against evaporation as well as a support | might be possible to manufacture paper pulp from the 


ing been rendered supple, assumes almost the consist- 
ence of horse hair. The young trees are the ones most 
esteemed for this purpose, the old ones being too poor 


in elastic fibers. 


The Ficus Palmeri merits notice as an interesting tree. 
It always grows upon the side of the basaltic cliffs of 
ravines, in thrusting its numerous adventive rvots into 
the fissures of the rock in order to seek humidity there- 
in. Whatis strangeis that the branches, and espe- 
cially the roots, are flattened, and not cylindrical. After 
the tree has grown old, the roots come into contact and 
become adherent, and then, reaching the rock, mould 
theinselves thereon, just as a soft semifluid substance 
would, and exhibit a curious whitish aspect. Under 
proper conditions, this fig tree, which sheds its leaves 
only during exceptionally hot weather, yields edible 
fruits of the size of a walnut all the year round. The 
ancient Indians greatly esteemed these, and the pos- 
session of thezelate (the name they gave this tree) was 
often disputed among them with force. 

In Lower California we find also a shrub that has 
somewbat the appearance of a young olive tree, with 
divaricate branches, and opposite leaves protected by 
a reinforced epidermis (one might say metallic leaves 
covered with a light felting). When Nuttall, who was 
for a long time justly regarded as the leading American 
botanist, took a specimen of this plant in hand, he at 
once saw that it must, form a new genus. He there- 


fore erected for it the genus 
Siumondsia, which took iis 
placeina small family along- 
side of the box, that is to say, 
in the Buxacee, with the spe- 
cific name Californica. When 
the season permits it, this 
shrub puts forth inconspicu- 
ous flowers that are soon fol- 
lowed by dry fruits having 
the aspect and size of acorns, 
the nucleus of which forms 
one of the food materials of 
the region. If, unfortunate- 
ly, there has been insufficient 
humidity, the crop fails. It 
will be understood that in 
such a country, where the re- 
sources are so limited, this 
crop interests the inhabitants 
to the highest degree, and so, 
when it fails, they are very 
sorely tried. 

We shall terminate this no- 
menclature of curious or use- 
ful plants with the cirio (Fig. 
4), which may be justly re- 
garded, like the Welwitschia 
of the west coast of Africa 
and the Didiera of Madagas- 
car, as one of the strangest 
representatives of the vege- 
table kingdom. 

It was observed for the first 
time in 1751 by the Jesuits 
who were traveling over the 
peninsula to establish mis- 
sions there. It is spoken of 
by Father Clavigero in his 
Historia de la Bajao Antigua 
California. The description 
of it is given at some length 
by this writer, who had re- 
marked the oddness of the 
plant. The cirio grows al- 
most like a cactal, with the 
difference that it bears leaves 
like the other plants of which 
we have spoken. Some of 
these leaves are spiny and 
persistent, while others are 
normal and fall at the time 
of drought. 

The stalk becomes inflated 
at an early age of the plant, 
but the branches that spring 
from this hypertrophied part 
are totally different and: dis- 
appear in part, while they 
persist at the summit of the 
stalk. The latter, in time, 
rises like a column without 


ever dividing, unless it happens to get broken by acci-| for the cirio, which, as its name indicates, has the ap- 


dent, in which case it bifurcates. 


Fig. 3.-DATYL CIMARRON (YUCCA BREVIFOLIA?), 


pith of the plant. 


been observed by 


of Natural Sciences. 


A large quantity of it was unfor- 
tunately sacrificed, and the enterprise was then 
abandoned on account of the expense that the trans- 
portation of the raw material involved. 

From a botanical view point, the cirio has a history 
that is worthy of being narrated. After the rush of 
people into Upper California at the time of the dis- 
covery of gold in this country, its development was 
rapid, and scientific establishments, among others, 
were created for the dissemination of as much infor- 
mation as possible in this new center. Voyages of ex- 
ploration were undertaken to districts not well known, 
and, although the sterility of Lower California had 
the missionaries who traveled 
through it in the middle of the eighteenth century, 
scientists penetrated it and brought home interesting 
materials for study. 

Along about 1859, Dr. J. A. Veatch, who was a 
conchologist, but who had some knowledge of botany, 
iwnade collections of plants as well as of animals, and, 
among the former, obtained specimens of the cirio in 
flower. This species, as we]l as several others, was 
communicated to Dr. Kellog, a botanist, who, like 
Dr. Veatch, was a member of the California Academy 
This new genus of the order 
Fouquieracee was published in the bulletin of the 
Academy in 1859 under the name of Idria, and the 
species was called columnaria. The small order to 


which the cirio belongs was 
up to then composed of but 
three species, all of which 
inhabited the same region. 
The Idria is a fourth repre- 
sentative and lives in com- 
pany with two of them—the 
Fouquiera splendens and F. 
floribunda, which are widely 
distributed in this country, 
It is very curious to remark 
that four types of an order 
not as yet well known to 
botanists, and the place of 
which in classification has 
been much discussed, are 
quartered at this point of the 
globe—three species in Lower 
California, and a fourth, the 
Fouquiera spinosa, on the 
other side of the gulf, that 
is to say upon the Mexican 
coast.—L. Diguet and J. Pois- 
son, in La Nature. 
i 2 el 

Butter in Plaster of Paris. 

There seems to be no limit 
to the ingenuity bestowed 
upon the devising of means 
for accomplishing the trans- 
port of the perishable pro- 
duce of distant climes to the 
English market. A new me- 
thod, described in the Aus- 
tralasian, is that of packing 
butter in a box made of six 
sheets of ordinary glass, all 
the edges being covered over 
with gummed paper. The 
glass box is enveloped in a 
layer of plaster of Paris, a 
quarter of an inch thick, and 
this is covered with speciallv 
prepared paper. The plaster 
being a bad conductor of 
heat, the temperature inside 
the hermetically sealed recep- 
tacle remains constant, being 
unaffected by external 
changes. The cost of pack- 
ing is about id. perlb. But- 
ter packed in the way des- 
cribed at Melbourne has been 
sent across the sea to South 
Africa, and when the case 
was opened at Kimberley, 700 
miles from Cape Town, the 
butter was found to be as 
sound as when it left the fac- 
tory in Victoria. Cases are 
now made to hold as much 
as 2cwt. of butter, and forty 


hands, mostly boys and girls, are occupied in making 
The lateral branches] pearance of a taper (cierge). Deeper in the interior| the glass receptacles and covering them with plaster. 


spoken of above cover the stalk to a greater or less}are found one or two rows of weak fibro-vascular] The top, or lid, however, is put on by a simple me- 
degree, but the top branches, which are large, form a| bundles, and, finally, in the center there is a thick| chanical arrangement, and is removed by the pur- 


persistent crown and are the ones that produce the| pith. 


chaser equally easily. 


A saving of twenty-five per 


inflorescence. This latter assumes the form of a ramose| The soft nature of this plant, the trunk of which| cent on freight and packing is claimed in compari- 
panicle of a straw yellow color, bearing flowers that|can be easily perforated by means of a saber, or a stiff| son with the cost of frozen butter carried in the usual 
are destitute of brilliancy. The stalk is covered with! blade, gave rise to the belief that it might be possible! way. 
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RECENTLY PATENTED INVENTIONS. 
Mechanical, 


SasH Lock AND OPERATING DEVICE. 
—Abraham L. Schiller, Scranton, ba. This invention re- 
lates to devices for raising and locking window sashes, 
and is particularly adapted to the single sash generally 
employed in vehicles, such, for instance, as cars, andthe 
object is to provide such a device whereby the sash may 
be lowered by gravity to an open position and raised to 
a closing position by the simple arrangement of a drum 
and flexible connections between the drum and sash, and 
also wherein the window sash may be secured at any de- 
sired opening. It consiate of a sash-raising device, com- 
prising arotary shaft, a drum movable longitudinally on 
said shaft, a clutch mechanism between the drum and 
shaft, whereby the said drum and shaft may rotate to- 
gether, means for moving said clutchsections into en- 
gagement, means for'separating the sections, and flexible 
connection between the drum and window sash. 


PHOTOGRAPHIC WASHING TANK. — 
George R. Perkins, Schuyier, Neb. The object of the 
invention is to provide a new and improved portable 
washer for photographic negatives, arranged for properly 
washing the developed negative plates, and for permitting 
the same to dry after washing and without requiring a 
rehandling of the plates. The mvention consists princi- 
pally of a wash box having an overflow and an automati- 
cally opening outlet, said wash box being adapted to con- 
tain the negative plates to be washed, and a float valve for 
controlling the water supply to said box. 


FIRE EXTINGUISHER NozzuE.—John 
George Hagmann, La Crosse, Wis. This invention re- 
lates to nozzles for the discharge and spread of water in 
the case of fire, and it is designed to be secured to the 
outer side of a building or to the inner side thereof in 
anyroomor rooms, andit may also be adapted foruse in 
connection with the nozzle of an ordinary fire hose. It 
consists of a nozzle for a fire extinguisher, substantially 
trough-shaped and having its bottom wall inclined from 
the ends downward to the central portion, and an inlet in 
the lower portion thereof, the said nozzle being arranged 
atan angle to the inlet, and having a drain through the 
lower portion of its front wall. 


WRENcH.—Joseph Shafer, San Ber- 
nardino, Cal. The object of the invention is to construct 
a wrench especially adapted for removing nuts from ve- 
hicle axles in such manner that the nut need not at 
that time be grasped by the hand, thus preventing the 
fingers of the hand from becoming soiled. Another ob- 
ject of the invention is to provide a wrench through the 
medium of which a nut may bequicklyand conveniently 
removed from or placed upon the vehicle axle, and 
whereby the wrench will be capable of starting the nut, 
no matter how fast it may be secured, and to screw the 
same securely to a bearing. A further object of the in- 
vention is to provide a wrench whereby, after the nut has 
been loosened, it may be expeditiously and conveniently 
removed from the axle, or wherever it may be placed, 
without swinging or moving the body of the handle of 
the wrench. The invention ‘consists in the combination 
of a handle having a longitudinally slotted head and a 
projection adjacent thereto, a bolt extending through 
said slot and capable of sliding and turning therein, a cas- 
ing made in the shape of an open polygonal box whereby 
it is adaped to engage a nut, said casing being secured to 
the bolt one side of the handle, a locking wheel secured 
to the bolt on the opposite side of the handle and adapted 
to engage the lug thereon, and means for turning the cas- 
ing and the wheel. 


STEAM DISTRIBUTOR FOR GAS GENE- 
RaTORS.—Joseph H. Baker, Brooklyn, N. Y. The ob- 
ject of the invention is to provide for a uniform and even 
distribution of the steam to the fore of such furnaces and 
to cause the steam to be supplied to the maximnm of fire 
service and in a dry state, thereby greatly increasing the 
hydrogen produetion of the gas generating furnace over 
that obtained by the steam jet usually employed to pro- 
mote combustion. In brief, the invention consists of a 
steam distributor for gas generating furnaces, the same 
consisting of a body portion having an enlarged and open 
lower end and having an opening in its side and at its 
upper portion, a deflecting plate, a bolt connected to the 
upper portion of the body portion and holding the de- 
flectiny plate below the open lower end of said body por- 
tion, and a series of spacing pins, said pins being con- 
nected to the deflecting plate and extending upwardly 
therefrom, the pins having notches in their upper ends,the 
notches receiving the lower edges of the body portion. 


SLEIGH KNEE.-—Franklin D. Smith, 
Fremont, Mich. This invention relates to certain im- 
provements in sleigh knees, such as are employed for 
connecting the runners detachably to the beams of sleighs, 
and the object of the invention is to provide a device of 
this character of a simple and inexpensive construction, 
which shall be adapted when in use to hold the runners 
securely in place, but capable of ready and convenient 
removal, so that the sleigh may be compactly stored away 
and packed up during the summer and for shipping. The 
invention consists in a sleigh knee composed of two sec- 
tions, one of which is secured to the runner and is pro- 
vided with a socket to receive the correspondingly formed 
portion or journal on the other section, which is se- 
cured to the sleigh beam, and a locking device to hold 
said sections together and permit them tooscillateand be 
readily detached. 


MICROMETER CALIPERS.—Samuel H. 
Markham, Pittsburg, Pa, This invention consists of a 
micrometer gage comprising a frame having a tubular 
shank, a jaw movable in said shank, a sleeve movable ro- 
tatively and longitudinally on the shank and operatively 
connected to said movable jaw, graduations formed 
around one end of the sleeve, and a series of eight gradu- 
ations, each extending longitudinally of the shank and 
adapted to be traversed by the graduations on the end of 
the sleeve, said series of eight graduations occupying a 
part of the surface of the shank corresponding to the 
space occupied by seven graduations on the sleeve. 


Electrical. 


ELECTRIC BATTERY ELEMENT. — 
George J. Ortner, Pueblo, Col. The invention relates 


particularly to zinc elements for a battery, and the ob- | 


H ject is to so construct the element that there will be 
practically no waste of the zinc; and further, to so con- 
struct the element that several may be packed closely to- 
gether for transportation. It consists of a zinc element 
for a battery, comprising a hub portion having a tapered 
opening, an amalgamated zinc supporting stem having 
a taperedjportion at its lower end, having a length sub- 
stantially equal to the length of the opening in the ele- 
ment hub and having a straight cylindrical portion above 
the tapered portion of a diameter equal to the smaller end 
of the opening through the hub. 


Miscellaneous. 


Scissors SHARPENER.— Warren Titus, 
of Kelley’s Island, O. ‘The invention is in the nature of 
a simple and practical device for rapidly sharpening 
scissors or shears, producing a smooth, true, and fine 
edge with any degree of bevel to said edge. The inven- 
tion consists of a sharpener for scissors and shears com- 
prising an abrasive surface, laterally yielding guides for 
the scissor blade, and a yielding presser foot bearing 
upon the back edge of the blade. 


UNDERWAIST.—George D. McKay, 
Minneapolis, Minn. The object of the invention is to 
provide an improved underwaist for boys, but applicable 
also for the use of girls and ladies, which shall permit a 
perfect freedom of action for the child at the waist line 
in romping and playing, allowing free use of the body in 
bending forward, backward, or sidewise without strain- 
ing the buttonholes, tearing the clothing, or twisting off 
the vuttons, and which shall also support the hose in an 
elastic manner. The novelty of the invention consists as 
an improved article of manufacture of an underwaist 
provided with a drawers supportimg belt arranged en- 
tirely below the lower edge of the body of the waist, 
whereby to avoid the bulk resulting from an overlapping 
of said edge and belt, the latter being provided with fas- 
tening devices for securing the drawers, the body of the 
waist being provided along its lower edge from end to 
end thereof with a series of depending elastic straps con- 
necting said body of the waist with the belt. 


SasH FastENER.—Thomas E. Epting, 
of Jennings, South Carolina. The invention relates to 
that form of sash holderin which double locking pawls 
are arranged between the sash and the stationary win- 
dow casing ; one of which pawls locks the sash against 
upward movement and the other of which locks the sash 
against downward movement ; and it consists in the pe- 
culiar construction and arrangement of the parts for 
rendering the device univerally applicable. In brief, it 
consists of a sash holder and lock comprising a box or 
casing, two spring seated pawls fulcrumed near the ends 
of the box and having their inner ends converging and 
protruding through the side of the box near its middle, 
and having push buttons on their other ends protruding 
through the outer side of the box near its ends, and a 
series of headed pins or screws seated in the sliding win- 
dow sash atright angles to the same and co-operating 
with the pawls. 


DispLAy Rack.—Clarence L. Willits, 
Galva, Ill. This invention has for its object to provide 
a display rack, which will be particularly adapted for the 
purpose of displaying neckties,and one which may be 
readily adjusted to adaptitself to the amount of articles 
to be displayed to show them, and to this end tiie inven- 
tion consists in a device comprising two longitudinal 
base bars having peculiar features of construction, and 
having standards rising vertically therefrom. These 
standards are arranged in transverse pairs and carry de- 
viees for supporting the neckties or other articles dis- 
played, and by reason of the peculiar features of con- 
struction which the standards and said supporting de- 
vices have, the invention is particularly advantageous. 


PuzzLE.—Walter E. Wilcox, Arkansas 
City, Kan. The object of the invention is to pro- 
vide a puzzle in which a teeter bar is employed, to- 
gether with three rolling objects, preferably marbles, the 
teeter bar being provided with sundry openings, the 
| puzzle consisting in so distributing the rolling objects or 
marbles on the teeter bar as to balance the same. The 
rolling objects or marbles are adapted to represent the 
proverbial ‘‘ Three Blind Mice,’ and are to be guided to 
proper positions on the teeter bar. 


BANK FIXTURE.—Ishmael Jay Barnes, 
Decatur, la. The object of the invention is to provide a 
new and improved bank fixture which is simple and du- 
rable in ccnstruction and arranged to enable the cashier 
or other official to protect himself and the money in his 
charge against burglars and thieves during business 
hours. It consists of a bank fixture, comprising a series of 
slats journaled in an open frame, a bar connected with the 
| said slats to open and close the same, a spring pressing 
on the said bar, a Jocking device engaging the said bar 
and adapted to normally hold the same in position when 
the slats are open, and a drop door provided with a catch 
adapted to engage a shoulder on the said bar, to support 
the door in an uppermost position when the slats are 
open, and a drop door provided with a catch adapted to 
engage a shoulder on the said bar to support the door in 
an uppermost position and to permit the door to drop 
when the bar slides to close the slats. 


CLOTHES DrRIER.—Sebastian T. Hol- 
lister, Brooklyn, N. Y. This invention relates to certain 
improvements in clothes driers, and has for its object to 
provide a device of this character of a simple and inex- 
pensive nature, which shall be especially adapted for use 
indoors for drying clothes and for other household pur- 
poses. It consists of a clothes drier, comprising a sheet 
metal band having its ends provided with reciprocal fas- 
! tening devices, and having pockets formed in it and ar- 
ranged in pairs, the pockets of each pair being aligned 
with each other transversely of the band, anda hook or 
spring wire having its ends arranged adjacent and bent in 
opposite directions, said bent ends of each hook being 
provided with shanks arranged to engage the pockets of 
one pair and being held therein by the elasticity of the 
body of the hook, the combined length of the shanks 
of each hook being greater than the distance between the 
adjacent ends of the pockets which they engage. 


Nots.—Copies of any of the above patents will be 
furnished by Munn & Co., for 25 cents each. Please 
send name of the patentee, title of invention, and date 
of this paper. 
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The charge for Insertion under this head is One Doilar a iine 
Jor each insertion : about eight words to a tine. Adver- 
tisements must be received at publication ofice as eariy as 
Thursday morning to appear in the Following week's issue 


Marine Iron Works. Chicago. Catalogue free. 

For miningengines. J.S. Mundy, Newark, N.J. 

High grade well drills. LoomisCo., Tiffin, Ohio. 
“C.S.” metal polish. Indianapolis. Samples free. 
Mariner & Hoskins, Assayers, 81 Clark St., Chicago. 
W. Hoskins & Co., Assay Furnaces, 81 Clark St.,Chicago. 
Presses & Dies. Ferracute Mach. Co., Bridgeton, N. J. 
Handle & Spoke Mchy. Ober Lathe Co,,Chagrin Falls ,O. 


Screw machines, milling macnines, and drill presses. 
‘The Garvin Mack. Co., Laight and Canal Sts.. New York. 


Wet Tool Grinder, Sensitive Drills, for all light work, | 
especially adapted for Bicycle work. C. N. CADY, | 
Canastota, N. Y. 


Emerson, Smith & Co., Ltd, Beaver Falls, Pa., will 
send Sawyer’s Hand Book on Circulars and Band Saws 
free to any address. 


The celebrated “‘ Hornsby-Akroyd” Patent Safety Oil 
Engine is built by the De La Vergne Refrigerating Ma- 
chine Company. Foot of East 138th Street, New York. 


‘The best book for electricians and beginners in elec- 
tricity is “‘ Experimental Science,’ by Geo. M. Hopkins. 
By mail. $4, Munn & Co.. publishers, 361 Broadway, N. Y. 


Stay with your job, and with your wages pay install- 
ments for a profitable olive orchard. Booklet free. 
Whiting’s Olive Colony, Byrne Building, Los Angeles, 
Cal. 

A Wail Street lawyer gives advice on patents, obtains 
Capital, and incorporates companies, taking stock of 
company in payment. Box 168 Equitable Building, 
N. Y. City. 


Engineers—Go into the profitable business of Concrete 
Construction, Rangome’s System. Easily learned. Lib- 
eral terms for exclusive rights. Ransome & Smith Co., 
758 Monadnock Block, Chicago. 


(“Send for new and complete catalogue ot Scientific 
and other Books forsale by Munn & Co., 361 Broadway, 
New York. Free on application. 


HINTS TO CORRESPONDENTS. 


Names and Address must accompany all letters 
or no attention will be paid thereto. This is for our 
information and not for publication. 

References to former articles or answers should 
give date of paper and page or number of question. 

Inquiries not pnewered in reasonable time. should 
be repeated ; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to r oply to all either by letter 
or in this department. each must take his turn. 

Buyers wishing to purchase any article not advertised 
in our columns will be furnished with addresses of 
houses manufacturing or carrying the same. 

Special Written Information on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Scientific American Supplements referred 
to may be had at the office. Price 10 cents each. 

Books referred to promptly supplied on receipt of 

rice. 

Mi Peale sent for examination should be distinctly 
marked or labeled. 


(6886) E. L, J. savs: Will you please 
give me aformula for staining the inside of a camera 
dull black? A. A gooddead black ismade as follows: 
Mix drop blacix, ground in turps, with gold size and turps 
— enough gold size to keep the black from rubbing off | 
when dry. 


(6887) F. H. E. asks if a permanent 
magnet is affected by heat. If so, where orat what 
temperature does the action commence? Is the tem- 
perature produced by steam under 100 pounds pressure 
sufficient to demagnetize a permanent magnet? A. A | 
magnet is demagnetized by a heat bordering on red. The 
heat mentioned will not injure it. 


(6888) A. K. says: Would you kindly 


inform me as to how to make and what different articles 


to use to make impression wax? A. Temper paraffin 
wax with olive oil to suit conditions. Mix a little | 
whiting with it while hot. 


INDEX OF INVENTIONS 


| File, bill, J. C. Shaw...... 


For which Letters Patent of the 
United States were Granted 


June 23, 1896, 


AND EACH BEARING ‘THAT DATE. 


(See note at end of list about copies of these patents.) 


Advertising apparatus, electrical, C. E. Skinner.. 
Advertising clock. C. Spaventa.. 

Air compressor, F. W. Merritt... 
Air drying apparatus, W. M. Mackey 
Alarm, R. W. J. Kraus 

Aluminum, reducing, H. F. 
Amalgamaior, C. P. Watterson. 
Animal trap, W. H. Harden.. 
Atomizer, A. ea cideyvauxs 
Awning, J. G. Cost.. 
Axle, J. R. Henry 
Axle box lid, N. i. Davis. 
Bale tie, B. Adams... 
Bale tie. M. Groo.. 
Band cutter and feed 


Schwabn. 


562,724 
80 


Basket, E. L. Cadwell. 962, 
Batteries, “utilizing ma 
ary, W. L Silvey... 562,776 


Beer steamer, bottled, 
Bell, bicycle, N. T. Mills. 
Belt fastener, J. McDonal 
Belt fastening, G. W. Southwick. . 
Bevel and gamp.. frame, G. W. Green 
Bicycle, J.S. Whiteley.................+ 


Bicycle driving mechanism, S. 562,580 
Bicycle geared, F. H. Richards.. 562. 

Bicycle stand, Lu. none, t@senee 562,520 
Bicycle’su port, W. J. Smart..... 562,669 
Billiard table cusbion, W. F. Dunn 562,51 


Bird cage perch holder, G. C. Hinman. 


| Bookbinding, J. B 


Bit, J. Muirhead . 562, uy 
Boiler. See Steam boiler. 
Boiler cleaner, P. Louzon . 562,548 | 


Book rest or holder, T. G. H. 
Book support, adjustable, D.J. Wilson 
O’Riva.. 
Bottle, 8. J. Smith 
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Bottle indicating device, J. Meyer... 
Box cover, W. Clasen es 

Brick kiln, M. M. & F. F. Bushong 
Bridge gate, W. E. Prindle.. 
Brush, fountain bath, M. E. Collins 
Buckle, suspender, C. R. Harris... 
Bung, veer barrel, J.J. & P. J. O'Leary. 


Burner. See Gas burner. 
Button hopper, D. A. Carpenter. ~ 562,572 
Button, insignia and campaign, A. Phelps 562,656 


Buttons to garments, machine for attaching, D: 

A. Carpenter. 
Cake turner, W. H. Metzger. 
Calcium carbid, forming, King ia Wyatt. 


Carbody bolster, railway Raple - 562,488 
Car brake clamp, W bit cher & 1 & FitzGibbons ~ 562.684 
Car coupling, Coman & Seeley..... - 562,378 
Car door fastever, E. L. Rickson + 562,743 
Car equalizer, street, M. E. Meek « 562,4 

Car fender, W. Christian....... . 562,457 
Car fender, L. L. Mincer....... « 562,477 
Car tender, street, A. Knoblauc . 562,76 
Car mover, H. A. Baxter......... - 562.4! 

Car seat, ae H. Henry 562, 


Case. See File case. 

Case or satche}, W. Roemel.............eseeeeseeees 562,555 

Cash register, indicator, recorder and pues 
printer, T. Carney 62,707 

Chain and sprocket whee). dri + 562.739 


Chain, driving, J. Appleby. . 
Chain’ link, metai, E. B. Hunt 
Chain link, wire. H. L. Ferris 
Chain, sprocket drive, M. A. 
Chains, coupling block for sprocket, 
Chair, Gilson & Bolens 
Chair fan attachment, rockin 
Check stub holder, T. W. 
Chuck, T. H. Richards.......... 
Churn cover, G. E. Bardshar.. 
Cigar lighter, Gruhlke & Kessler.. 
Cigars in broached cases, appliance for protect- 


ING PSM Arties cere cvcicesccsan ie vevk conde ve 662,465 
Cigarette machine, con tinuous, E.J. Lumley...... 562,772 
Ciip for supporting umbrellas, sticks, etc., J. H. 

Baynes.. ..» 562,566 


Clock winding me ‘chanism, w: ‘Jerger. 
Clod crusher, A. J. Harlow........ : 
Cloth bs Ae He Bonga J. ‘Philippsob 
Clutch 


Coal storage plant, J.H * Mitehell 562,408 

k, stop and waste, Burmeister 562,569 
Coffin Fastener, L. G. Kregel.. 2,622 
Conveyer, J. M. Dodge (reisaue).. 
Cork extractor, L. McMaster.. «++ 562,645 
Corner bead, E. B. Marsh - 562.783 
Counters, adjustable armor for bank, J. ‘1. 

MG OTE ais orate tang eestlon seein Geewncienes Se ect duainevs, 562,712 
Coupling. See Car coupling. Thill coupling. 
Coupling device, E. A. CLT sos cis wee cies tees ses 2 562,500 
Coupling for electric or other power bransmnission: 

K. A. Sperr - 562,499 


perry. 
Cow tail holder, L. D. Corser... 
Crane, traveling, V. E Edwards... 
Creamer and refrigerator, combined. 


Current motor, alternating, E. Arnold.. 
Current motor, alternating, M. J. Wight an, 
Curtain fixture. adjustable, W. T. A. Durphy. 


562,380 
Curtain folding hanger, J. ae Best. 562,779 
Curtain or portiere hanger 6: A. Gernaud . 562,601 
Curtain pole and fixture, . A. Herrick.. 562,726 
Cut off and filter, auto matic, E. C. Fremau 118 
Cutter. See Egg cutter. 
Cyclometer, U. B. Penney.. 562,415 


Deflector, heat, S. P. Hans 
Dental chair, A. P. Gould.. 
Dental engine, O. H. & A 


Dish cleaner, W. H. Cox. 562.710 
Display rack, F. B. Hartz 562,582 
Door holder, roller or sliding: D. H. Jackson. 562,470 
Door opener and _ holder, J. H - Clay. « 562,377 
Drawer pull, E. Shoup... fs 562.49 
Drawer support, anti friction, - jC) Kimbali:! 562,768 


Drill. See Traveling swing drill. 
Egg cutter, K. Hedberg 
Electric controller, E. A. ~ 


Electric furnace, W. R. King.. 
Electric furnace, King & ‘Wyatt. . 562, 400, 562) 403 
| Electric generators, automatic operation of, FE. 

Kinsman « 562.541 
Electric lighter, H. E. Rider.. « 562.775 
Electric meter, A. G. Waterhouse... 562,680 
Hlectricfmotorand dynamo, EB. Arnold. 562, 
Heche motor controlling mechanism, R. C aire 

Ree een Or a 562, 

Electric, Switchboard and circuit maker, A. L. 

Pratt. seh i cess cs Sec otciceu cae ale caas nob acmbeten oteds 562,658 
Blecttieal distribution system, L. K. Oppenbei- 

mer. . 562,647 
Electromagnets, bank of, C. E. Allen. 562,564 
Blevator operating mechanism, F. B. Perkins. 562,741 
Embroidering machine, H. Spubl. LS cinoters aie was stare ae 562,675 
Engine. See Rotary engine. 
Engine, F. C. Rinsche........... cece eee e ee cteeeeeees 562,423 


Engines, électric igniter for gas or hydrocarbon, 
F. M. Spaulding 


| Engines, igniter for explosive, I L. S. Gardner. 1 5627720 
| Escapement mechanism, C. B. Allen.. 562,561 
Exercising device, G. Gossweiler.. 562,389 
Eye leting machine, R. F, Barr 562,368 
Fas tening device, J.J 562,417 
Faucet, J. S&S Lester. 562,628 
Feed water heater, J. 562,574 
Fence clainp, wire, H. 562,385 
Fence making machine, W. J. 562,452 

562.466 


Fence post, end. G. A. Harlow . 
Fence, wire, J. McKee. 
Fence, wire, M. C. ‘lerr 
Fence wire reel and str 
Miller 
Fender. See car fender. 
File, bill, F.C. Wallace.. 
File case and file, Hi. N. Booz. oe 
Filing receptacle and index, G. H. Richter.. 
Firearm stock, adjustable, H. M. Quackenbush 
Fire extinguisher, L Brashears ..................05 
Flies, i device for relieving animals from, H. Chen- 
ault té 
Fluid pressure brake, R. A. Parke 
Flux, H. C, Neary..... 
Fodder cutter, J: Dick. ‘ 
Fur trimming machine, H. & A. Chapal.. s+ + 542.3875 


Furnace foot box, Eversman & Wagner.- 562,596 
Furnace front for steam boilers, J. P. Serv 562,493 
Furnace. range, or stove door, J. E. Davis. 662,511 
Gas, W. L. Voelker............. eee eee 562,442 


Gas and air mixer. W, D. Kennedy... 
Ges uppararus for generating acetylene, King & 
BUC. scsi e alae sce wisies ct oe od S005 s4red “seca swe sew 

Gas lights, material for and process of manufac- 
turing hoods, etc., tor incandescent, W. ae 

VOEIK ED. .i.0 50.50 okie atee sesso 
Gas manufacturing apparatus, T. G. , 
Gas or vapor, device for regulating the flow of, oO. 

P. Moon A 
Gearing, W, I. Bunker. 
Gearing. frictional, F. F, 
Glasses or analogous articles, marking jevel, 

&MBOOM EP sso othe ees ccase ee sb ose el Sec bawe Soa 
Glasses or tubes, machine for graduating, Traut 

& Bodmer 
Grain cleaning device. F. F. Landi 
Grain drill, W. Banwarth... 
Grain separator, J. W. Wood 
Graphophone, E. H. Amet .... 
Graphophone or device for r 

trom sound writings, E. H. Amet.. 
Grinding mowing machine knives, W. Cc. ‘Case. 
Guns, breech meChAMIen torrapld fire, H. Schn 


Gymnastic appara 4. 
Hair pin, A. C. Young , 6 
Halter, Allen & Maltby 562, 
Hammer, F. H. Colvin. 562,581 
Harp, A. Wydman... 562,447 
Harrow, G. B. Davison 562.711 
| Harrow tooth, T. D. Jones... ...00.2. s...e 0 562,767 
Hat crown pouncing machine, G. EB. Brush 562.509 
Hat fastener, H. G. Scarborough......... 562,556 
Hay rake, side delivery, J. F. Steward. 562,482 
Heating apparatus, air, J. aBarilett ‘ataiats 562.565 
Hoof trimmer, Grogan & Wax...... y 562.526 
Hook fastener, J. W. Willard 562.688 
Horseshoe, F. H. Bramble... ... 562.567 
Horseshoe, E. W. Enge. 562,762 
Horseshoe. T. C. "Weekes. es 24 
Hose supporter, D. H. Warner.. 562,504 
Hydraulic engine, J. W. Garrett, Sr. 5ti2.721 


Hydrocarbon burner, W. J. Jackman. 
Inkstand, R. M. Badger........-..:e. sees ere . 
Invalid supporting and moving apparatus, s.s. 


Hepburn 562.725 

Jib tacking device, P. J. Macdonald 562.549 
Kitchen cabinet, C. Hooper.... + 562,727 
Knitting frame, C. Terrot. . 562.677 
Knitting machine, A. Nelson.. +» 662,553 
._ Knitting machine, G. F. Sturgess..........60+ veces 562,436 
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Knob attachment, F.H. Richards. de eeuidcs - 562,419, 562,420 
Knockdown box, P. L. 562,632 
Ladder, C. Roney........... 

Ladder. step, C. H 
Lamp burner, J. Lines.... 


Lamp, electric are D. Higham. 56: 
Last tuck holder, 1.0. Littlefield.. 12.6 
Latch meceanism, night, C. H. Brigden... » 562.373 | 
Lathe for operating tools by fiexible shaits, 
Browne & HarriSOn....... c...c cece cece cee e eee eee 562,508 
Lathes, rest for pivoting. J.K. "Pp! Milier.. 000027! 562,407 


Lead. manufacture of white, W.P. & W. Tatham 562.457 
Leg protector, A. Herbelin................... eee eee 
Legging, gentleman’s storm, C. Fisher............. 
Linotype bars, means for trimming, M. H. Whitta- 
Linotype machine, C. E. Allen. 
Liquid separator, centrifugal, M. L. Hoyt 
Liquids and solids, process of and opp ira tus UBOR 
separating, M. a. Chamberlam,: 
Tock, L. Endres 
Locomotive, Cc. A. Couch 
Locomotive, electric, J. 
Locomotive, electric, I. 
Tocomotive, tramway, R. ‘Hardie... 
Loom harness operating mechanisi 
Loom let-off mechanism, N. T. Folsom. 


Loom picker operating t Imech anism, m 5f2,654 
Loom reed, J, A. 562.757 
Loom shedding mechanis 562,557 | 
I.oom shuttle, A. & S. Widme 2,685 


Loom shuttle checking and rel 

C.F. Perham.. 
Lubricator, L. Par! 
Manicureimplement, W. Carrick 
Match, C. R. A. G. Schwiening : 
Match sticks an plates, machine for punching, 


W. EB. Williams... .... 2... ccc ccc sce e eee ee ee eens 562,687 | 
Medical electrode, W. P. Horton, Jr............. ++ 562,765 
Metal planers, compound ratchet feed zearing 

for. A. M. Powell 562 482 
Milk delivery box. H. « 562,585 
Mill. See windmill. 

Millstone dressing machine. May & Hunter....... 562,733 
Miter box, S. P. Lerch............ ccc cecee eee eee eens 562471 
Mixer. See drink mixer. 

Moistener for gummed surfaces, C. M. Pratt...... 562,659 
Motor. Seepetro'eum motor. Wave motor. 

Mustache guard, A. V andersall............6..-00005 562.440 
Nailing machine, H. H. Buffum.. . 562.703 | 
Nailing machine, Flint & Howard... 562,597 
Netting and device for making same, ‘double knot, 

W. Stuart 562,676 
Nut lock, J. P. Gamble.. 2.601 
Oar, bow facing, B. B. Cleaveland. 62,510 t 


Oar, row boat, J. Berron............ cece ec ence eee # 
Oculists and opticians, instrument for use by, K 


Go RitChi@ ees csc. s0% on 9 onan s Santas eae see daoe’s .! 
Oil burner, C, W. Claybourne. 2.576 | 
Oils, sweetening, M. H. Smith. - 56 
Operating chair and table, combined, J. F. Sell... 562.428 
Orange pulp remover, E. G Bouton..............05 562.372 
Organ bellows and treadle web clamp, J. U. Frye. 562.386 
Outlet box and fixture support, C. O, Mailloux.... 


Pail, milk, G, L. Me Cala 
Paper fixture, roll, O. H. Hicks. . 
Paper, mechanism for drying varnished, W. Hol- 
VimgSworth...... 0... cece cece cece cece ee eeeeeeeeees 
Parcel and luggage carrier, F. A. Aud, 
Pedal attachment. S. H. Li 
Pen wiper, E. G. Bouton.. 
Pencil box and ‘I’ square, ed, L 
Phonozraphs, peda apparatus for controlling 
cording and reproducing apparatus of, L. 
Robinson...... 
Photographic colo: d 
Photographic objective, D. Kaempfer.. 
Photographic plate holder aud feyelo 
ataos, J. Landsing...... 
Photographic shutter, 0. 
Piano case, W. ‘I’. Smith. 
Pipe wrench, A. W. Free 
Pistol, magazine, M. Bye. . 
Planer teed stop mechanism, A. M. Powell: 
Plaster compound, C. Alluist. 
Pliers, W. H. Metzeer.. 
Plow, We B. Kelly. 
Plow, J. Plenty.. 
Plow, T. B. Sny der. 
Pocket Steichen, R. if. Browne 
Pool table rack and tally, G. F.Goss 


72 BGB MSE | 
562.522 


Post. See fence post. 
Power transmitting device, L. Atwood............. 562,696 
Power transmitting mechanism, EB. A. Sperry. ... 562.498 | 
Printing machine bed motion, eylinder, Y. Scott. 562,427 
Printing press, A. E. Dowell............... 562.713 to 562,715 
Propeller, G. M, & EA. Hovland. 562.469 
Pruning implement and fruit picker, combined, 
Baisley & Decker. .............cccc cee eee cee eee 562,698 
Pull boat, L. B. McBwen . 562,644 
Pump pistons, packing ring for, W. EB. Karns. - 562,540 
Pump, steam, T. J. Owens............. 66. cess eae 562,554 


Pumps automatic relief valve for electric, M. Ws 


Ed. ew Sein ehh nase a dwn ele sivigeatergteea naa vee - 662,463 
Pumping Row er. oil well, G. W. Grimes. . 562,602 | 
Puzzle, J. H. Fiint..............c cece eee . 562/384 
Pyrotechnic firing device, J. G. W. Berckholtz.... 562,451 


Rack. See Display Rack. 
Railway crossing, G. B. Leighton 
Railway, electric, H. Brandenburg 
Railway, electric. R. M. Hunter..... 
Railway signal, automatic, H V. Miller. 
Railway signal operating apparatus, comp 
ing device for, J. W. Lattig. 
Railway spike, W.S. McClay.. 
Railways, traveli ng co ntact for 
tric, S. L. Phillips............. 
Railways, traveling ntact for 
eround electric, S. L. Phillips 
Rasp, H. Zollinger.. See 
Ratchet wrench, A. 
Recorder. 
Releasing device, electrical, C. A. Stearn 
Rheostat or) electric heater, Hadaway, Ji & 
DAVi86205 ponies de vtec des ceicialeweeuesis 
Rivets bolts, or screw Diane automatic ma chine 
for forming heads on,G. A. N. Ermel. wees = 562,594 


Rolling mill for Broducing saute and. end- 
less articles: 0 Klatte seteeeeeeeeene 
Rotary engine, A. A. Kryszat. 


Rotary engine, P. A. Larson.. 
Rotary motor, G. Wiltz 


: Trolley’ arms. 


| Umbrella, folding, A. Beauckamp.. 


10 | Wire springs, machine for making spiral, C. A. V. 


' Flour, wheat, Washburn-Cro 


; Hams, 


Tea kettle, A.W.Cram..............000005 2. ceeeee 
Telephone circuits, system of current’ supply for, 

J. S. Stone 
Thill coupling, D. M. Bair.. 
Thill coupling, W. A. Gowen. 
Thimble, U. A. Knauss....... 
Tire, pneumatic, J. W. Paige......... 
‘Tire, pneumatic cycle, H. Gruttner 
Tires, hole closing device for bicycle, J. L. Hatch 
Toaster, S. BE. Onstott..... 0... ccc cece cece ce ceeee 
Tobacco granulator, Z W. Daniel 
Tobacco moistener, H. ‘I’. Sidway.. 
Tobacco pipe, W._E. Biam........ 
Tobacco pipe, J. F. Mallinckrodt. 
Tobacco pipe, A. Von Sebastiani.......... 
Tongue support, vehicle, Mitchell & Rich.. 
‘Tool, combination, Hummel & Lothridge.. 
Tool, combination, L. D.Smith : 
Toy, C. Spiegle, Jr 562,674 
Tramway or other lires, apparatus for automatic- 

ally Clearing, A. Morel............seeeeeeeeeeeeeee 562,635 
Trolley, H. A. Seymour. . 562,494 
562,591 


562,523 
2617 
562.579 
562,607 
562,652 


Dowling.. 
Trolley device, 
Trousers waistband, 8. Katz 
Truck, car, E. Cliff. 
Truck, electric loco 
Trunk, F. J. Pavek. 


Trunk attachment, R. . 562,759 
Tubes, apparatus "for removin 
metal, Wootton & Goold.................... . 562,778 


Tubing, manufacture of seamless, H. H. Jack.. 

Type, mould for casting lines of, A. H. Alex- 
ander 

Type writing or other mac 
ing device for, C. E. Allen.... 


562,728 


Valise, extension, P.I. & BE. Andrews. 


Valve for water tanks, automatic, C. Kubach 562,543 
Vehicle, F. F. Handis...............0.ccceeee cee 562,623 
Vehicle ice shoe, Williams & Wilmore 562,506 
Vehicle spring gear, os C. Hoffman.... 562,399 


Vending machine, L. P. 


. Valiquet.. 
Wagon, W.B. Stover 


Washing utensil, M. M. Davis...............0..eeeee 562°459 
Watch movement holder, C. M. Evans 562,516 rat & FOOT MERARERS BLANERS. DRILLS. 
Water elevator, J. MeMurrin... ....... 562, A THE S.No subeties: carscogue FREE 


Whip lock, H. H. Cleveland......... wc. ceeeeeene ees 
Winding thread on spools, apparatus for, I. E. 


Palmer 
Windmill, F. J. Burucker... 
Wirebolder, L. M. Hakansson. 


Hallgren... ...0..c ccc ee eens eecee esate ce eeeeeeeees 
Wire weaving machine, W. W. McCallip 
Wood bundler, kindling, D. A. “Greene......... 
Woed working machines, chain feed for, C. W. H. 
OOD rsio 28 sions rece eee naman swans $ ais ieisiwofaie seine singe 
Wrench. See Pipe wrench. 
Wrench, Courtright & Meggenhofen 
Wrench, F.S. Smith 
Wringer roller, C. A. 


DESIGNS, 
Badge, J. L. Sibley..........ceceeeeeeccsccseecseeeeees 25,657 
Badge, button, C. C. Groomes. . 25,656 
Bicycleroute tharker W. R. Pitt 25,673 
Bicycle stand. owen. 25,674 
Button, WW. Bierce, 5,655 
Can, C. H. James... sg 5 878 50/8 5,665 
Cane fabric, EB. Morris 25,677 to 25,679 
Car bolster, W. Case.. 225,671, 25,672 


Carpet, A. Bunei.. 25,685 


Carpet, A. Dan by. 3,681 

Carnet, F. M. Parke! 25,680 

. | Carpet, E. Poole....... 25,683 
: Carpet, N .S. Stewart. 68: 
Cradle, C. 1. Robinson 25,675 


Dust pan, Rose & Pratt, 


MWMoavertisements. 


ORDINARY RATES. 


Inside Page. each insertion - - 75 cents a line 
Back Page. each insertion - - - - $1.00 a line 


G2" For some classes of Advertisements, Special and 
Higher rates are required. 

The above are cnarges per agate line—abdont eight 
words per line. ‘I'his notice shows the width of the ine, 
and is seu in agate type. Wngravings may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must ve 
ceceived at Publication Office as earlv as Thursday 
morning to appear in the roiiowiug week’s issue. 


OOD or METAL WORKERS 


without steam power can save 
time and money by using our 


FootandHand Power Machinery 


SEND FOR CATALOGUES— 


A—Wood-working Machinery. 
B—Lathes, etc. 


SENECA FALLS MFG. COMPANY, 
695 Water St. Seneca Falls, N. Y. 


AMERICAN PATENTS.— AN INTER- 


esting and valuable table showing the number of patents 
granted for the various subjects upon which petitions 
have been filed from the beginning down to December 
31, 1894. Contained in SCIENTIFIC AMERICAN SUP- 
PLEMENT, No. 1002. Price 10 cents. To be had at 
this office and from all newsdealers 


SEBASTIAN LATHE CO. 120 CULVERT ST. CINCINNATI. 


0999999699 8900090900000066 
HANDY ABOUT THE HOUSE. 


a 


9$OOOO0 


Three tools you are always needing about 
gas fixtures, curtains, doors, windows—wher- 
ever there is “tinkering” to be done. Screw- 
Somer Brad-awl, Wrench—all in one com- 

$ Bite combination, suitable for the pogket. 

inely finished, nickeled. Weighs only 2 oz. 
6 oir your hardware dealer hasn’t it, we will send 
= it on receipt of 45 cents. Stamps taken. 


> THE L. S. STARRETT CO., Box 34, Athol, Mass. 
999999 SHH 9G0 9800846906 06000 


THE ones WIRE CUTTER 


$$$94549000900900000 |B 


the best Tool Steel. 
Six Cutting Edges, 
Adjustable Gauge. 


Grip bracket, ab P. Fegan. 95'670 Workmanship 
Grip lever, J. P. Fegan, 669 the Best. 
Hinge, B. E. Kipp” 25,663 Length 10 inches. 


Lamp shade, G. W. Ballo 
Necktie, F. ‘alien. 
| Necktie band hold 
Padlock, J. Roche... 
Sponge cup, J. Berne: 
Table, D. A. Beckwith 
Toy bank, RK. Hilshie.- 
Weeder, R.J. Lipe.. 


TRADE MARKS. 


Anesthetics, Chemische Fabrik auf Actien, vor- 
mals EB. Scbering 
Axle grease, A. H. Kilbourn... 
Baking powder, flour, and cereal preparations, I. 
Pieser & Company 
Bicycles, tricycles, and all vehicles propelled by 
motive power, Grout & Grout 
Boots and shoes made of leather or of leather and 
cloth, G. E. Noyes 
Canned truits, vegetables, mackerel and lobster, 
extracts, lye, cheese, baking powder, Olives, 
cigars, starch, dried fruits, vinegar, and bird 
seed, Reed, Walsh & Lange.. 
Chemical preparation, Chemische Fabrik auf Ac- 
tien. worms E. Schering 
Cosmetics, F. L. Urben... ............... 
Drinks, mixed, G. F. Heublein & Brother... 
Dyestuffs, Farbenfabriken, vormals Fr. Bay: 
Company...........0.05 
Flour, Spanogle & Yeager. 


A y. 
Gas light appliances, Welsbach Light Comp: 
Gloves, kid, lambskin, and other leather or s 
Perrin Freres & Cie.. . 
Gum, chewing, B. C. Fletcher. 
Hair washes and tonics, Barke! 
bacon, pressed meats, sausage, 
meats, sboulders, shortenings, and other pro- 
visions, Switt & Company.. 2 
Harrows, revolving plows, cultivators and seeders, 
Cutaway Harrow Com/pany 
Hat and caps, Gordon & Ferguson. 
Hose, hydraulic, L. M. Rumsey Manufacturing 
Company 


Sash fastener, R. D. cciaieie's 6 562'388 | Oil preparation, tasteless castor, Hitchcock & 
Sasb fastener, G. L a8 E. Hurd 52,536 SUS VOUS S 3 hi cscted oes cohesive cess eel eeecleueruaouiae, 28,437 
Sash. window, R, Sutherland.............. -. 562,503 | Packing, piston, Charleston Metallic Packing Com- 
Saw filing and setting machine, D. A. Fisher. , 5621383 1 DEIN 636k ates Silos ahah antene dolvcawubacnabuhes caus 28,417 
Saw frame, M. BE. Hanover................00 00s 562,464 Papers, writing, Carew Manufacturing Company.. 28,428 
Saw gumming tool, C. J. Burnet: 562, 103 | Perfumeries, toilet articles, cosmetics, and hair 
Saw set, Grodem & Christensen.. 52, restorers, Kiessel & Faehner...................6+ 28,436 
Saw swage, C, Garver..................00e Remedy for headache and similar disorders, a light 
Sawing machine, log, J. H. Eastabrooks. 562,717 brown effervescent salt, a, Kola-Seltzer Com- 
Sawmill dog, A. M. Beard................ 562.700 PATTY... ....ccccsccececceee: — ceccecenesceesseeesere 28,445 
Sawmill dog, H. Gawley.. 562,461 | Rope and cordage, Samuel Cupples Wooden Ware 
Sealer. jar, S. B. Ragatz... ........ 562,418 COMPAID 5 0s o2 5 a bins dials g «dia aie wie'dereibe sale ese genie.’ 28,416 
Secondary battery, R. J. Gulcher.. 562.396 
Seed delinter, cotton, J. J. Faulkner........ 562,517 28,453 
Sewing machine foot Pay M. A. Volkenrath 562,559 
Sewing machine, fur, S. ay Jacoby stibsteteees .. 562,538 28.463 
Sewing machine shuttle, J R. Randolpb .. +2 562,774 | . 28,442 
Sewing machines, universal feed ‘attachment. or, i 28,423, 
ot Wis SWV CIBS civic cara ele vas oh een teenie cciteh cuisines ale 562.445 
562,393 28,454 
- 562,474 28,426 
562.636 | Spelter or manufactured zinc, Cherokee- Lanyon 
Shoe, L. Rieger..... 562,663 | Spelter Company...............ceececeeeeees . 28,456 
Show case, C. F. Bie 562, 701 | Stays, dress and COTREL, J. Janowitz 28 425 
Sifter or chop grader, E. 562,592 | Tea, DH eParkes sc. cs coe sess cp seooneueensseeuyeoee 28,4: 
Signal. See Railway signal. Tin platein sheets, E. S. Wheeler & Company..... 28,457 
Silk, preparing artificial, F. Lehner. . 5€2,626 | Tin plates and terne plates, C. S. Shepard & font: 
Sik. process of and apparatus for pany 28,468, 28,459 
ficial, F. Lehner... 562,732 | Tire puncture filler, bicycle, T. A. Harvey.. 28,430 
Singletree, W. Louden 562,547 , Tires, liquid compound for closing punctures and 
Skirt protector. D. Owe: 562,738 slits in inflated wheel, H. M. Schlitt............. 28,429 
Slicer, vegetable, E. Jaco! 562, Tobacco, cigars and cigarettes, chewing andsmok- 
le and heel spring for bo ing, S. Hernsbeim, Brothers & Company 28.440 
Swan neice eck she aun eee 562,748 : Tonics or beverages which combine pepsin with 
Spectacle frame, R. J. Kirkland 562,729 the active principle of the coia-nut, A. W. 
Spinning and twisting spindle support, A. R. Stewart & Company. . 28,444 
SHETMAN : oo cia cose s cic cov esie's dave ss¥lee cates oeeltres 562,668 | Washing fluid for ¢ 5 
Spinning machine tension mechanism, ring, M. B. ake Kiehol dane yaa « - 28,433 
ITV AT. soon kes seve cleo cddtind disec Seicuele Sena daigacicee TT ines, Firm of J. Schli « 28,443 
Sprinkler. See reno sprinkler. : : 


COVO. bees sesc eect b wees ce ssasevesadernreds 
Strap. See Shaw] strap. 
Sulky, C. E. Brockman 
Superheater, J. W. Casey 
Surgical and dental chair, A. P. Gould 


Suspenders, L. 8. Cooney............. 

Syringe, W. Scheerer..............--.00- 
Table. See Invalid’s table. Knockdown table. 
Tack driving machine, G, Ferguson 
Tanning hides, J. Durio.......c0es salar ne 


.. £62,518 | 
. 562,781 


PRINTS. 


“The sea ”? New York Consolidated Card Com 
pany.. 


A printed copy of the specification and drawing of 
any patent in the foregoing ist, or any patent in print 
issued since 1863, wil furnished from this office for 
2% cents. In ordering Pleas state the name and number 
of the patent desired, and remit to Munn & Co., 361 
Baddress New York 


Canadian patenrs may now be obtained by the in- 
ventors for any of the inventions named in the fure- 
voing list, provided they aresimple, ata cost of $40 each. 
, if complicated the cost will be a little more. For full 
instructions address Munn & Co., 361 Broadway, New 
York. Other foreign patents may also be obtained. 


Fs 5 5 : 3 38 e Dae 
e 


G& Send for circular “ W. C.” 


THE BILLINGS & SPENCER CO., 


Drawer 3. HARTFORD, CONN. 


Transits ano Leveine (kavacnenre 


Bp POCKET LEVELS 


Sizes, 2}¢ and 3% inches. Prices, 40 and 50 cents. 
For Book on the Level. 
Cc. F. RICHARDSON & SON, 
Pp. O. Box 977, ATHOL, MASS., U.S.A. 


for Pipe. 


a. “Lightning” Brand. 


Send for Catalogue. 


2 icy & Russell Mfg, Co, 
Greenfield, Mass., U. 8. A. 


The Curtis Patent 
Return Steam Trap 


Returns all condensation back 
to boiler, and operates equally 
well with reduced pressure or ex- 
haust steam. 

Its general use the past 10 years 
is best proof of its superiority. 


&& Send for circular S. B. 


D’ESTE & SEELEY CO., 
29=33 Haverhill St., Boston. 


Rivet Machinery 


Single Stroke Solid Die 
FIVE SIZES 

Double Stroke Solid Die 
FIVE SIZES 

Single Stroke Open Die 
FOUR SIZES 

Fa THE E. J. MANVILLE MACH. CO. 

P. O. Box 54, WATERBURY, CONN. 


iY 


Ac 


i QUARRY BRALROAD WORK | 


Drop forged from 


LITTLE GIANT BOLT CUTTERS 
and NUT TAPPERS. 


Complete with Tap Chuck, 
Taps, Dies, and Collets. Cut- 
ting 9sizes, from 14 to 1 inch. 
Has improved clutch on spin- 
dle for running die off after 
thread is cut, making quick 
return. 

¢@ Send for fully illustrated 
catalogue. 

P.O. Box B, Greenfield Mass. 


yA De, is 
WELLS BROS. & CO., 


BATTS PAT. IMPROVED DIFFERENTIAL 


Self- Lubricating 
HOISTS. 


ONE MAN CAN HANDLE A TON. 
& Send for Particulars. 
BOSTON & LOCKPORT BLOCK CO. 


143 Commercial St., Boston, Mass., U.S.A. 

> > 
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‘sMy Well and what came out of it.’’ 
A story by the novelist Frank R. Stockton. 


‘“sYour Well and what will come out of it.’”’ 
By the 


Pohlé Air Lift Pump 


Bulletins to tell you will besent on application. 


The Ingersoll-Sergeant Drill Co. 


Havemeyer Building, 26 Cortlandt Street, New York. 


GENERAL MACHINERY ror g& 
Mininc-Tuwwenine®: 


RAND DRILL Co so08RoAway, New YORK 


LIDGERWOOD CABLEWAYS 


HOIST AND CONVEY LOADS UP TO 
20 TONS. SPANS UP TO 2,000 FEET 


150 LIDGERWOOD CABLEWAYS SOLD AND ERECTED. 


20 of these Cableways used on the 
Chicago Main Drainage Canal. 


LIDGERWOOD MANUFACTURING CO. 
Send for Cableway Sketches. 96 Liberty St., New York 


CREENERD ARBOR PRESS 


Saves marring, upsetting or springing the 
arbors. Saves cleaning out the centers and 
taking off the dogs. No defaced or damaged 
finished work. Preserves the arbors. Made 
in 4 sizes. 

Diam. of Diam. of Len 
No: Work. ar Ors as "Weight. Price. 


8 
A 12 Le 3 16 
31g «19 3 8 250 35 
4 19 3 24 1% 60 


, wa Send stamp for catalogue of machinists’ tools. 
CHANDLER & FARQUHAR, 38 Federal St., Boston, Mass. 


If you want the best Lathe and Drill 


,GHUGKS 


WESTCOTT’S. 
Strongest 
Grip, Great- 
est Capacity % 
and Durabil- 
ity, Cheap and Poot" 
Westcott Chuck Co. Oneida, N. Y., U.S. A. 
Ask for catalogue in English, French, Spanish or German. 
BX POSITION, 1893, 


This SCREW CUTTING LATHE 
(cuts Right and Left threads) 


6 inch 4jaw Chuck—jaws re- 
versible, 6 Lathe Tools, Set 
Twist Drills, $69.85. 

FRED FRASSE CO. 
- 21 Warren Street, New York | 


SCIENTIFIC AMERICAN DYNAMO. 


Description of aplain shunt-wound dynamo of simple 
construction, capable of supplying acurrent of from 60 
to 75 110-volt incandescent lamps. or of being used as a 
5h. p. motor. This machine was constructed especially 
for the benefit of the readers of the Scientific American, 
by Mr. W.S. Bishop, of New Haven, Conn. It is de- 
signed to meet the wants of mechanics and amateurs 
who desire to constr uct a simple dynamo for their own 
use, but who do not care to enter into the subject scien- 
tifically. With 24 illustrations. Contained in SCIENTIFIC 
AMERICAN SUPPLEMENT, No. S65. Price 10 cents. To 
be had at this office and from all newsdealers. 


FIRST PRIZE AT COLUMBIAN 


Save money! Make 
money printing for 
others! Type-setting 
easy. Printed rules. 
Write for catalogue, 
presses, . type, cards, 
ete., to factory. 
KELSHY & CO. 
Meriden, Conn. 


cards, circulars, & 
Press for printing 
a small paper, $40. 


coves LATHES 


For Electrical and 
€2%. Experimental Work. 


For Gunsmiths and 
Tool Makers. 


For General Machine 
Shop Work. For Bicycle Repairing. 


GS Send for Catalogue and Prices. 
W. F. & JOHN BARNES CO., 1999 Ruby St.,Rockford, III. 


Wen eee co. 
ih, U 


eet 


NEWAYCGO AUTOMATIC CIRCUIT BREAKERS 


Guaranteed to seperate perfectly or no pay. 


as ny Voltage. 


AUTOMATIC CIRCUIT BREAKER COMPANY, NEWAYGO, 


Made for alternating or direct current. 
Catalogue Free 
U. Ss. 


MICHIGA! N, A. 


WY 62 Send for late Catalogue “C.” 


© 1896 SCIENTIFIC AMERICAN, INC. 


BELTING of Various Styles, ELEVATORS, CONVEYORS, 


COAL MINING and HANDLING MACHINERY. 
The JEFFREY MANUFACTURING CO., COLUMBUS, O. 


Branches: CHICAGO—NEW York. 


14 Seientific American. [JULY 4, 1896. 
“WOLVERINE” GAS »’ GASOLINEIDAIMLER MOTOR COMPANY,]| *rchitecture g 


Architectural and 


ENGINE yond) MARINE. BUILDERS OF Mechanical Drawing ; 


‘ Electricity; Mechan- 
The “ Wolverine” is the only re- s . . toa: ing: Min- 
ae ee ee ee Highest Grade Single and Twin Screw Launches, pol tat ne 


es 4 ; 2 . in all Branches; 
gine for its power. Requires no i Safest, cleanest and speediest power boat built. | steam —“Engineerin 


To Carpenters, 


Machinists, Electrical 
Workers, Plumbers, 
Steam Fitters, Pattern 
Makers, Steam Engi- 
neers, Draughtsmen, 
Miners, Civil Engi- 
neers, etc. References 


= lutely safe. Manufact’d by No smoke or smokestack, no boiler, no elec- thereat Btaty, an y ee ae 
P-NOLVERINE MOTOR WORKS, tricity. No steam or naphtha under pressure. | — the International ‘Gynec py You wish to Study. 
CRAND RAPIDS, MICH. Run on one pint of gasoline per horse power Correspondence Schools uitiacts 18 942 Scranton, Pa. 


This beats Wind, Steam, or Horse per hour, and are under way in less than one| wate A CENTURY OF CYCLES.—AN 


WEBS TS ale offer the minute. No licensed engineer or pilot. interesting history of the cycle from its origin ep to,the 
s actual] horse power . present time. Tne tirst crank-driven bicycle. ‘Ihe 
GAS ENGINE Also Stationary Motors. ef pone-sbaker and ydasuccessors: The trleveles mabe 

eE a modern wheel. y¢'e building a science. oints of im- 
for 150, less 102 discount for cash. Send for Illustrated Catalogue and Price List. rovement. The ¢: zumatic tire. A hand and foot erycle. 


ith 9 illustrations. Contained in SCIENTIFIC AMERI- 


OFFICE AND WORKS, “STEINWAY,” LONG ISLAND CITY, NL Y.| Sax .Soppremens, No. 1012. Price 10 cents, ‘To bé 


THE W. F. F. & M. CO. |I1i you own THE CYCLE SADDLE 


— BANK STREET, WATERBURY, CONN. |7 204 
SINTZ GAS ENGINE CO. ‘ es * | HORSE 


GRAND RAPIDS, MICH,, Build Outfits of Machinery for making AND 


Manufacturers of the Sintz Sta- CARRIAGE 
tionary and Marine Gas and 3 
Gasoline Engines, Especially you will be 


adapted for Boats and Electric Pa 
Lighting. Runs witb manufac- ; ——— EE sSsssssssssssssssssssee interested 
tured or natural gas— Boats and in our 


launches. Prices within the reach ; ae 


ofall. (7 Send for Catalogue. 
Mention this paper 
It will tell you honestly how many miles bees drive, 
and announce each mile by stroke of a bell. 


Built on interchangeable plan. Built 
of best material. ade in lots of 100, 
therefore we can make the price. Box- 
ed for shipment, weight 800 pounds. 
Made for Gas or Gasoline. 
te" Write for Special Catalogue. 
WEBSTER MFG. CO. 

1074 West 15th Street, CHICAGO 


for Ladies’ use. Broad and comfortable, and guaran- 
teed to hold its shape. Most sensible and serviceable 
Saddle in the market. Twenty years’ experience in 


Keeps 8 | working leather enables us to make good this claim. 
record for 1600 miles and then repeats. Speed horses > TEN ate + 
may be timed very accurately. Fully warranted. Price,| ALL STYLES GENTLEMEN'S SADDLES 


OLDS SAFETY 
VAPOR ENGINES 


i PS i f Iso. Ask for th If dealer will not sup- 
pean erate and BALT!MORE,MD. ian ys Write alg teint ipso ter ply, zon, sre rnsen a ail on “receipt, of price: 

. z - adies’, 4 ntlemen’s, Jo La W 
complications. MANUFACTURERS AND DESIGNERS OF ALL KINDS OF Davis, Stebbens & Co., 33 Sudbury St., Boston, Mass. | clip for 'T or L seat post. 


HEAVY MACHINERY. THE DUGUID SADDLERY CO.. Syracuse, N. Y. 


REQUIRING FIRSTCLASS WORKMANSHIP AND MATERIALS. 


Greatest simplici- 
ty, efficiency, and 
durability. Get cat- 
alogue by sending 2 
2-cent stamps. 


P. F. OLDS & SON, iB 
The Gasoline Engine Builders, Box 418, LANSING, MICH. 


ING 
SIEE STAMPS FOR MARIN: 


She Dodge Dicyele. 


A STRICTLY HIGH GRADE WHEEL. 


SUPERIOR MECHANISM 
FIRST CLASS WORKMANSHIP 


THE DODGE CYCLE Cols” 


TNA cr steers \10 
Ate WARRANTED. §CH 
SEND FOR CIRCULAR. MILWAUKEE 


ACETYLENE APPARATUS.—ACETY- 


lene number of the SCIENTIFIC AMERICAN SUPPLE- ; 
MENT, describing, with full illustrations, the most 4 S\N 
recent, simple, or home made and commercial] apparatus Gil Si a 
for generating acetylene on the large and small scale. MANUFACTURERS. KZINS f INS 
The gas as made for and used by the microscopist and = Seas 
student; its use in the magic lantern. The new French 


SO.WEST ST. SYRAGUSE N.Y. terra y 
table lamp making its own acetylene. Gontaingd in 


"A’ WEIGHT 22 Lbs.) 
SCIENTIFIC AMERICAN SUPPLEMENT, No. ) | 
Price 10 cents. To be had at office. MANUFACT URE OF BICYCLES.—A 
very comprehensive article giving the details of con« 
struction of every part of these vehicles. With 15 en- 
gravings. Contained in SCIENTIFIC AMERICAN SUP- 
PLEMENT, No. 908. Price 10 cents. To be had at this 
office and from all newsdeulers. 


AAAAAAAAAAAAAAAMAAAAAAA=~ Tie lane Mate g 


never was put on anything that wasn’t first-class. 
That name has stood for simple, plain, unvar- 
nished integrity, and hence it is put on the. . 


.. HUNTER CYCLES 


Ge Send for Catalogue. 


HUNTER ARMS CO.. Futton, N. Y. : 


Howard Chainless Bicycle, 


7 A\ The first manin any town who buys one will be 
aay 4 @llowed an agent’sdiscount and offered an agen- 
RN) 8h Cy, whereby he gets commissions that will pay for 
Sage his wheel, or atleast reduce the cost. Address 
HOWARD, 771 Summer Av,, Newark, N.Jde 


PORTABLE SINGLE RAIL SURFACE 


Railway. — Details of construction and description of 
rolling stockof a new system of portable railway which 
may be laid upon ground that has received no special 
preparation for its reception. With 19 illustrations. 
Contained in SCIENTIFIC AMERICAN SUPPLEMENT, No. 
1014. Price 10 cents. To be had at this office and from 
all newsdealers. 


THE DURANT COUNTING MACHINES 


Mm Received the Highest Award 
at the World’s Fair. 
( Send for catalogue to 


Ww. N. DURANT. 


, VANDUZEN *See' PUMP 


HE BEST IN THE WORLD. | 
Pumps Any Kind of Liquid. 
Always in Order, never Clogs nor 
freezes. Every Pump Guaranteed. 


10 SIZES. 
200 to 12000 Gallons per Hour. 
Cost $7 to $75 each. Address 


THE E. W. VANDUZEN CO., 


102 to 108 E. Second St., Cincinnati, 0, 


Buy TeerHones_> 


That Are Good—Not ‘‘Cheap Things.” 
The difference in cost is little. We guar- 
antee our apparatus and guarantee our cus- 
tomers against loss by patent suits. Our guar- 
antee and instruments are both good. 
Western Telephone Construction Co. 
250 So. Clinton Street, CHICAGO 
Largest Manufacturers of 
Telephones in the United States 


TELEPHONE 


m for Long or Short Distance Use. Also 

_ Interior or Warebouse Telephones. Sent 
on trial to responsible parties. Sold thou- 
sands during the last two years, every 
one a success. 


MEssRs. MUNN & CO., in connection 
with the publication of the SCIENTIFIC 
AMERICAN, continue to examine improve- 
ments, and to act as Solicitors of Patents 
for inventors. 

In this line of business they have had nearly Fifty 
pears? experience, and now have unequaled facilities for 
she preparation of Patent Drawings. Specifications, and 
the prosecution of Applications for Patents in the 
United States, Canada, and Foreign Countries. Messrs. 
Munn & Co. also attend to the preparation of Caveats, 
Copyrights for Books, Labels, Reissues, Assignments, 
an ports on Infringements of Patents. All business 
intrusted to them is done with special care and prompt- 
ness, on very reasonable terms. ‘ 7 

A pamphlet sent free of charge on application, con- 


taining full information about Patents and how to Bro- 
cure them; directions concerning Labels, Copyrights, 
Designs, Patents, Appeals, Reissues, Infringements 
‘Assignments, Rejected Cases. Hints on the sale of 
Patents, etc. 

We also send, free of charge, a Synopsis of Foreign 
Patent Laws, showing the cost and method of securing 
Patents in all the principal countries of the world. 


MUNN & CO., Souicitors of Patents, 


361 Broapway, New YorK. 
BRANCH OFFICES. — No. 622 and 624 F Street, Pacific 
Building, near %th Street, WASHINGTON, D.C. a _d 


(= Send for Circular and Testimonials. 


roa Julius Andrae & Sons Co. 233 22d‘St., Milwaukee, Wis. 


Tua LAUUMMAAMduuuuuuuuuubuuuie, || [srs nw 


tells where and how youcan procure cheaply Ex perimental Science 
A PHONOGRAPH or A KINETOSCOPE 


the great money-earning wonders. Sample copy 10c. 
THE OHIO PHONOGRAPH CO., CINCINNATI, O. 


EMERY WHEEL MACHINERY 


WUTTTTTTEEECCCCU TT 


Portable X Ray Apparatus Eight-inch precision, with cutter milling and gear 


cutting attachment. 
Our No. 2 Outfit for Physi- 


cians, Professors, Photograph- The Rivett Lathe 


ers,and Students. Completein 


handsome case, including coil, A 
UN IVERSAL condenser, 2setstubes. battery, Faneuil Watch Tool Co., 
GRINOING etc. Price, $15, net, delivered Boston, Mass., U.S.A 
n U. S. Guaran ighes seis 
MACHINE Class apparatus. 18 Adopted by all great uni- 
Ne ee ano: a F. A. PEARSON idle co. : LZ . versities. 
ill grind straight or taper, so: jain ocust Sis. i 
or hardened spindles, arbors, St. Louis, Mo. The greatest lathe for fine mechanics. 


cutters, reamers, etc. 
t= Book 15 free. 


Diamond Machine Company, | “QUEEN” ARCHITECT LEVEL $50 THOMAS KANE & COTPIPANY, 


x vm: 0. Box 885, Providence, Improved Transits & Levels 64 & 66 Wabash Avenue, Chicago. 
ACETYLENE GAS AND CARBIDE OF tree diviaiaw netic, Bose 


Jarge dividing engines. Spe- 
Calcium.—All about the new illuminant, its qualities, cial award at the World’s 
chemistry, pressure of liquefaction, its probable future, Fair. All kinds of Engineer- 
ex periments performed with it. A most valuable series ing, Surveying and Drafting 
of articles, giving in complete form the particulars of Instruments and Materials. 
this subject. Apparatus for making the gas. Contained 220. illustrated catalogue 
in SCIENTIFIC AMERICAN SUPPLEMENT, Nos. 998, mailed free only if this ad. 
1004, 1007, 1012, 1014, 1015, 1016, 1022, is mentioned. 
1035 and 1038, The most recent apparatus of sim- QUEEN & CO., Inc. 
ple and more elaborate type described and illustrated 1011 Chestnut st 
in special acetylene Supplement No. 1057. Price 10 Philadel hia. 
cents each. To be had at this office and from all news- e P spite 


denlers. 
ELL DRILLING MACHINERY: Canoes, Combination 


‘DESIGNERS AND BUILDERS OF 
High Grade Row and Sailboats, Hunting Boats 


and Canoes, Steam and Vapor Launches % 
™ Inclose 10 cents for Catalogue A. 


MONITOR 


\ MANUFACTURED BY Row and Sail Boats, MARINE GHVISED AND ENLARGED: 
\ WILLIAMS BROTHERS, Cruisers and Launches NO 120 Pages and 110 Superb Cuts added. 
\ ; ITHACA, N.Y. OF HIGH GRADE. BO eTOR! A Fast AT Oo ahine MOR Ge RCIA, present tae 
\ ust the thing for a holiday present for any man, 
| MOUNTED OR ON SILLS, FOR Per” Bond stamp fon tts OR SIRES 5 eae da woman.student. teacher, oranyous interested in science. 
g e ea MONITOR VAPOR ENGINE “&=POWER COMPANY In.the new matter contained in the last. edition will be 


We found the Scientific Use of the Phonograph. the curious 
q GRAND RAPIDS, MICHIGAN. optical illusion known as the Anorthboscope, together 
EASTERN OFFICE, LUDLOW STATION, YONKERS. N.Y. CATALOGUE FREE. with other new and interesting Optical Illusions, the 

Optical Projeccion of Opaque Objects. new exveriments 


in Proje cicn, Inidescnt 7 1888s, come points in Photo- 
. . Ice, ete., i ; Fi ; a Cookers, $1. Seltzateurs | gTaphy. inciuding Hand Cameras, Cane Cameras, etc.: 
A L C 0 VA PO R LA U N C H Family Ice Ma chine to ereee One at weeeranes Bikers, a1 eo one 1% aot St., N. ¥. Sratems of Electricai Distribution, ElectricalOre Find- 


Engine and Helm Controlled from Bow er, Flectrical Rocker, Electric Chimes, How to Color 
RTABLE ELECTRIC PROPELLER. USE YOUR OWN BOAT 


- Lantern Slides, Study of the Stars, and a great deal of 
Latest improved andonly J2 to 1 Motor other new matter whicb will prove of interest to scien- 
now ready aon the market. 18 to 40 ft. TH E 0 N LY Pp 0 
Launches: 22 0.8t Oc Norse Power. ' 4NO SPECIAL BOAT NEEDED. Shift to any = 

other at will. No danger, no fires, explosions, or engi- 


tific readers. 
neering. A child can manage it. Simple “PRESS THE 


840 pages, 782 fine cuts, substantially and beautifully 
bound. Price in doth, by mail.4%4. Half morocco, $5. 
s BUTTON” plan. Only propeller movable ir every direc- 
tion; therefore, only one usable in shallowest or deep z 


GB" Sena for illustrated circuiar. 
water. Calland see it. Send stamp for illustrated circular. 


MUNN & CO., Publishers, 
5 FRANK S. ALLEN, 136 Liberty Street, New York, U. S, A. 


i sve OR SHALLOW WELLS, WITH HOUSATONIC 


STEAM OR HORSE POWER SKIFF AND CANOE CO., 
f SEND FOR CATALOGUE DERBY, CONN. 
mL ADDRESS WILLIAMS BROS.ITHAGA.N. 


Office of the SCIENTIFIC AMERICAN, 
361 BROADWAY, NEW YORK. 


No licensed Engineer or Pilotrequired. Speed and Safety 
guaranteed. (0 Dangerous Naphtha or Gasoline used. 
Marine Vapor Engine Co., Jersey City, N. J. 
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BOOKS ON ELECTRICITY AND MAGNETISM 
JUST READY. 


A Catalogue of Books on Electricity, Magnetism, 
Electrica) Engineering, Electric Lighting, ‘wiectrie Rail- 
ways, Telephone, Electro-Deposition of Metals, Elec- 
trotyping, Electro-Metallurgy, and Cognate Subjects. 
2 pages. Sent free to any one in any part of the world 
who will furnish his address. 

HENRY CAREY BAIRD & CO. 


INDUSTRIAL PUBLISHERS, BOOKSELLERS & IMPORTERS 
S10 Walnut St, Philadelphia, Pa., U.s. A. 


, The Advertisement Writer... 


{ should subscribe for THE INLAND PRINTER. 


Its advertisements are an object lesson in 
type composition. He should advertise in 
it also, and get his name before 11,(00 read- 
lersevery month. Subscriptions, $2.00 per 
year; $1.00for6 months, The Inland Printer 
Company, 212-214 Monroe Street,Chicago; 197 
Potter Building, 88 Park Row, New York. 


——, 


The Scientific American 


Reference Book. 


A most useful little bound book of 150 pages, com- 
prising, probably, the most extensive variety of stand- 
ard, practical, condensed information ever furnished 
to the public for 89 small a price, only 25 cents. 

Among its contents are: The Last Census of the 
United States (1890), by States, Territories, and Coun- 
ties; Tabie of Cities having over 8,000 inhabitants; 
Map of the United States—miniature outline; The 
Patent Laws full text); The Trade Mark Law (full 
text); The Copyright Law (full text); The Principal 
Mechanical Movements—illustrated by 150 small dia- 
grams—oft value to inventors and designers of mechan- 
ism; Medallion Portraits of Distinguished American 
Inventors; Valuable Tables relating to Steam, Elec- 
tricity, Heat. Metals, Weights, and Measures. 

t= Sent by mail to any address on receipt of price, 
25 cents. 
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Rubber Cushion Tread Horse Shoe. 


Positively prevents slipping, stumbling, 
jar. concussion, calking, or interfering. 
Adopted and in use by leading Fire De- 
partments, Livery and Private Stables. 
Consists of steel skeleton shoe, perfect 
in shape, size, weizht, and durability; 
provided with Rubber Cushion Tread 
adapted to take a firm hold upon the 
ground. Price per set, complete, $2.00. 

llus. circulars sent free. Agents Wanted 
F. W. HAHN, Mfr., 358 Grand St., N.Y. 
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A Handsome Book 


on Summer Travel 


The Baltimore & Ohio R. R. Co. has just issued a hand- 
8ome book descriptive of the various summer resorts, 
in the mountains and by the seaside, adjacent to or 
reached by its system of lines. 


It is finely printed and illustrated by a number of very 
fine cuts. Send 10 cents to CHAS. O. SCULL, General 
Passenger Agent, Baltimore. Md., for a copy. 
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Matter ho wtough, aremade tender and palatable. Will 
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The No, 2 Hammond 


... POSSESSES... 


ALIGNMENT —FPer fect and permanent, 
IMPRESSTON—Invariably uniform. 
TOUCH—So ft, light, and elastic. 
SPEED—206 words a minute. 


DURABILITY—The fewest parts, the 
best mate. 
VARIETY — Twelve languages, 
37 styles of type, paper or cards 
of any width or size on one 
machine. 


PORTA BILITY—Weighs only 
19 pounds complete with trav- 
eling case. 


The Hammond Typewriter Go. 
401 East 62d Street, New York. 
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CROOKES TUBES AND ROENTGEN’S 


Photography.—The new photography as performed by 
the use of Crookes tubes as a source of excitation. All 
about Crookes tubes. SCIENTIFIC AMERICAN SUPPLE- 
MENT, Nos. 181, 189, 238. 243. 244, 792, 795. 
905,980, 1050, 1054, 1055, 1056, 957, also 
SCLENTIFIC AMERICAN, Nos. 7. 8, 10 and » VOl. 74. 
These profusely illustrated SUPPLEMENTS contain a 
most exhanetive series of articles on Crookes tubes and 
the experiments performed with them. Among t-hem will 
be found Prof. Crookes’ early lectures, detailing very 
fully the experiments which so excited the world, and 
which are now again exciting attention in connection 
with Roentgen’s photography. Price 10 cents each. 


‘lo be had at this office and trom all newsdealers. 
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SUPERIORITIES ESTABLISHED: 
Lightest key-touch, greatest speed, most convenient paper feed, best for both 
correspondence and manifolding. best system of scales. 


FROM TH" U. 8 GOVERNMENT—DEPARTMENT OF THE INTERIOR, 
Washington, November 23, 1895. 
Densmore Typewriter Company. 
Gentlemen: We have now in use in the Bureaus of this Department 
Dearly eighty Densmore machines. We have no complaint from the users 


of them, hence we conclude they are giving entire satisfaction. 
Respectfully. (Signed) HIRAM BUCKINGHAM, Custodian. 


Free: Illustrated pamphlet containing testimonials from leading concerns. 
DENSMORE TYPEWRITER CO., 316 Broadway, New York 
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ELECTRO -CHEMISTRY, RECENT AD- 
vances in.—By J. W. Richards, A.C., Ph.D. A veryex- 
haustive and lnberestin g paper on the progress that has 
recently been made inthe apparatus for and methods of 
prosecuting work in the domain of electro-chemistry. 
Contained in SCIENTIFIC AMERICAN SUPPLEMENT, 
Nos. 1014 and 1015. Price 30 cents each. I'o be 
had at this office and from all newsdealers. 
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Chemistry. 158-page Catalogue, showing appointments 
secured by graduates, mailed free. Expenses low. 29th 
year. 'T. C, MENDENHALL, President. 
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ation before you pay for it. 
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MANUFACTURE OF STARCH FROM 
Maize.—By J. Kriegner. Full details of the process. 
With one illustration. Contained in SCIENTIFIC AMER- 
ICAN SUPPLEMENT, No. 101%. Price 10 cents. 11'0 be 
had at this office and from all newsdealers. 
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ICE-HOUSE AND COLD ROOM.—BY 
R G. Hatfield. With directions forconstruction. Four 
engravings. Contained in SCIENTIFIC AMERICAN SUP- 
PLEMENT, No. 5%. Price 10 cents. To be had at this 
office and from al} newsdealers 


WOODEN TANKS. 


For Railroads, Mills and Manufactories. 
Builders of Stee] Towers and Tanks. 
La. Red Cypress Wood Tanks a specialty. 
W. E. CALDWELL CO... 

217 E. Main Street, Louisville, Ky. 


DEAF ear varoratone. 


Deafnesson Strictly Seientifie principle. Satisfaction guaranteed. 
Circularsfree. EAR VAPORATOR CO., 195 LaSalle St., Chicugo. 


BRASS BAND 


Instruments, Drums, Uniforms, Equip- 
ments for Bards and Drum Corps. Low- 
est prices ever quoted. Fine Catalog, 400 


Illustrations, mailed free; it gives Band 


(<4 
Music& Instructions for Amateur Bands. 
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a\ Valuable Book 


12,500 Receipts. 708 Pages. 
Bownd in Sheep, $6. 


This splendid work contains a careful compilation of 
the most useful Receipts and Replies given in the Notes 
and Queries of correspondents as published in the sci- 
entitic American during the past fifty years; together 
witb many valuable and important additions. __ 

Over Twelve Thousand selected Receipts are 
here collected; neariy every branch of the useful arts 
being represented. It is by far the most comprehensive 
volume of the kind ever placed before the public. 

The work may be regarded asthe product of the stud- 
ies and practical experience of the ablest chemists and 
workers in all parts of the world; the information given 
being of the highest vaiue. arranged and condensed in 
concise form convenient for ready use. 

Aimost every inquiry that can be thought of, relating 
to formuls used in the various manufacturing indus- 
tries, will here be found answered. 

Instructions for working many different processes in 
the arts are given. P 

Those who are engaged in any branch of industry 
probably will find in this book much that is of practical 
vaiue in their respective callings. 

Those who are in search of independent business or 
empioyment, reiating to the bome manufacture of sam- 
ple articles, will 4nd_in it hundreds of most excellent 
suggestions. GS Send jor Descriptive Circuiar. 
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Is the - Criffin Mill,”’ whose first cost, wear, and operating ex- 
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THE BICYCLE: ITS INFLUENCE IN 
Health and Disease.—By G. M. Hammond, M.D. A val- 
able and interesting paper in which the eae is ex- 
haustively treated from the following standpoints : 1 
The use of the cycle by persons in health. 2. The use of 
the cycle by persons diseased. Comrned in SCIENTIFIC 
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